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IF YOU WERE IN THE 
FARMER’S SHOES 





Suprose you were a farmer and 
that yours like most soils blunts 
the points and edges of new shares 
so rapidly that after a few hours 
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of plowing you have to sweat to 
keep them in the ground. 





When you found that there were such things as hard-facing metals—you would undoubt- 
edly choose the one that would keep your shares sharp and make them wear for the longest 
time. 


For that reason we believe you will want to use Borod for hard-facing your customer's | 
shares, because Borod is the hardest, most abrasion resistant metal obtainable. | 

From your viewpoint as a shop owner, you too will prefer Borod. You'll find that it’s easy § ; | 
to apply, that it requires but little grinding after being applied and that it is inexpensive | 
in terms of cost per application. 

















GET THIS BOOK... -Haro-FAcinc FOR RURAL SHOPS’ 


CONTAINS INFORMATION ON THE PROCEDURE FOR APPLY- 
ING BOROD TO PLOW SHARES AND OTHER FARMING IMPLE- 
MENTS. 


RETURN THE COUPON AND GET YOUR COPY NOW. 


STOODY COMPANY 
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Restoring Business Confidence 


Te CURRENT depression in busi- 
ness activity emphasizes very strikingly the im- 
portance of the human element in our economic 
organization. In other words, the psychological 
factor is of major importance at the present time. 
It is very evident that the lack of business confi- 
dence, particularly confidence in the "New Deal’’ 
philosophy is retarding recovery. In the first 
quarter of 1937, our economic machinery got out 
of balance and the trend of events since then has 
been steadily downward. An aggressive labor 
movement succeeded temporarily in obtaining 
a substantial reduction in the length of the work- 
ing week and at the same time secured substan- 
tial temporary advances in hourly wage rates. 
These sharp advances early in 1937 were wholly 
unrelated to production efficiency. On the con- 
trary, the labor warfare which developed resulted 
in a decrease in labor efficency. It became nec- 
essary to raise prices, but increases in prices 


checked the consumption of goods and stopped 
the flow of money into capital and durable goods. 
The public lost confidence. 

Without a reasonable turn-over of money into 
capital and durable goods, business and employ- 
ment can never attain normal proportions. With- 
out it, business can never remain normal or 
above normal, for any substantial length of time. 
Inability to provide enough jobs for people who 
are employable forces the local, state and na- 
tional governments to spend millions of dollars 
for relief. Such spending increases the public 
debt. The ever-mounting public debt increases 
the burden of carrying charges, with the result 
that the trend in taxes is steadily upward. It is 
quite apparent that such a vicious circle of 
mounting debt and higher taxes will continue to 
get worse, until very drastic steps are taken to 
restore the confidence of the public. This is cer- 
tainly the thing most urgently needed. 


Machine Flame Cutting 


qe PRESENT stage of development 
in macnine flame cutting is the result of much 
technical effort to utilize a process which has 
passed beyond the laboratory stage and has 
proved its industrial value. The advantages of 
machine flame cutting are so numerous that its 
field of application is constantly broadening. The 
economy of the process is of major importance, 
but its flexibility, ease and speed of cutting, its 
dependability and accuracy make other produc- 
tion methods seem antiquated. Shop practice is 
revolutionized, enabling the fabricator to realize 
lower operating costs. There are a variety of 
machines to suit any industrial application; 
namely, stationary, semi-portable, and portable 
types. 

As Mr. R. F. Helmkamp points out in his paper, 
published elsewhere in this issue, the flame cut- 
ting process was introduced to industry through 
the ‘back door.’’ The men in the shop became 
familiar with the process before the engineers 
realized its potential value. Today, however, en- 
gineering departments are busily engaged ana- 
lyzing the merits of the flame cutting process, 
asking such questions as: (1) What metals can be 
cut? (2) What are the effects of flame cutting? 


(3) How accurate can parts be cut? (4) Can op- 
erators be easily trained? 

Steels with less than .30% carbon can be 
very easily cut without preheating or annealing 
after cutting. Steels of higher carbon content 
can be cut without difficulty by preheating and 
then annealing after cutting. As to the metal- 
lurgical effects of flame cutting, authorities state 
that there are no undesirable effects with steels 
under .30% carbon. Where the steel has a higher 
carbon content, there is a tendency for carbon 
to migrate to the flame-cut surface. This condi- 
tion, however, can be compensated for by sub- 
sequent heat treatment. Present flame cutting 
equipment possesses such a high degree of ac- 
curacy that it can be considered on a par with 
metal cutting machinery, using hardened tool 
steels. Good operators are easily trained if some 
discretion is used in selecting shop mechanics 
of average intelligence and mechanical ability. 
The service engineers of the oxy-acetylene 
equipment companies are available to help users 
in the proper training of operators. The operators 
in turn can train themselves to a considerable 
degree by keeping a log book of cutting activi- 
ties. Such an experience record is very useful. 
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Want 30% faster welding ? | 
Users of new FLEETWELD 8” are getting it! = | 
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You can cut costs and get welds of higher quality with the new Lincoln 
“FLEETWELD 8” because: 


Lik can be used in larger sizes at higher deposit rates. For 
instance, in one pass, with one plate vertical, the %-inch size 
produces fillets up to %-inch size. It is also exceptionally fast 
in welding Vee butt joints. 


2 Splatter and slag losses are minimized, saving man-hours 
and electrode. 


3 It produces smoother, denser welds with no undercutting 


at the vertical plate and no overlap at the horizontal plate. 


Users in a wide variety of applications report that they are getting 


from 20% to more than 30% faster production with “FLEETWELD 8.” 


Pea G Aad ae 


Try it! See how it will cut YOUR costs! Consult the Lincoln office 
nearby or mail the coupon for details. 


















THE LINCOLN ELECTRIC COMPANY 
Dept. CC-497, Cleveland, Ohio 


LARGEST MANUFACTURERS OF ARC I’m interested in cutting costs with “Fleetweld 8.” 
WELDING EQUIPMENT IN THE WORLD Send free Electrode Procedure Guide. 
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An excellent example of 
precision contour cutting — 
These gears are flame cut 
t> customer's order on a 
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Review of 


industrial applications of 


Camograph. 





Machine Gas Cutting 


* Mechanical cutting is becoming increasingly 
more useful to fabricators—Present stage of 
development offers industry equipment which 
is flexible, economical, and highly dependable 


By R. F. HELMKAMP* 


Engineer, Applied Engineering Department, Air Reduction Sales Co., New York City 


| HE APPLICATION of machine gas 
cutting to general manufacturing 
problems has been relatively slow, 
since time was required to standardize 
cutting practice and cull out undesir- 


able procedure. There has been a 


steady development by countless indi- 
viduals and industries working with 





this process to increase its usefulness 
as applied to their particular problems. 
Such work has been going on for over 
a quarter of a century and when we 
consider that p~actically all investiga- 
tions, whether fostered by individuals 
or industries, were carried on with seri- 
ous intent to further their own inter- 
*Read at the 38th Annual 
Conventior Internati 


Acetylene Association, Bir 
mingham, Ala 


Flame-cut bevel'ed rec- 

tangular opening with 

rounded corners — Cut- 

ting is a continuous op- 

eration using the ma- 

chine and template at 
the right. 


esis, we can readily determine that the 
background of this process rests on 
sound engineering information. 
Problems arise daily in industry that 
are readily solved by the application 
of machine gas cutting. The oxy- 
acetylene process literally presented 
itself to industry in general, through 
the back door, with the result that 
until recent years the shop men know 
more of its value and application than 
the front office, or those in an execu- 
tive capacity. Engineering organiza- 
tions have been busy in the past few 
years analyzing the merits of the proc- 
ess, setting limitations based on in- 
vestigations and writing codes for the 
guidance of the users of the process. 


Investigate the Process 


This all brings us to a point where 
it is suggested that those in an execu- 
tive capacity investigate the possibility 
of applying the process to any work 
under consideration whether redesign 
of present products or development of 
new. If for example a plant executive 
should provide each of his department 
heads with information available on 
machine cutting, with the request they 
study the process and think in terms 
of applying it to their problems, for a 
specified period of time, this executive 
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could call a meeting at the expiration 
of the allotted time and develop many 
interesting applications of the process. 
Further study and cost analyses would 
indicate the course to follow. 


The management of machine cutting 
operations means first an investigation 
of the practicability of applying the 
process to the work to be done. This 
brings up questions such as: What 
metals can be cut, what effect has gas 
cutting on the metal, what are the 
limitations as to thickness, what degree 
of accuracy can be obtained, are spe- 
cially trained operators required, what 
are the cutting speeds, what machines 
are available and best suited, can pro- 
duction costs be predetermined, how 
do they compare with present practice 
and what will be the quality of the 
work? 

The executive in direct charge of 
mechanical gas cutting operations 
should be familiar with the answers to 
these questions, or know the proper 
representatives of the supply compa- 
nies to contact for further information 
on specific problems. The services of 
such individuals are readily obtainable. 


What Metals Can Be Cut? 


The knowledge that most ferrous 
metals, in general use, can be flame 
cut is generally understood. Steels 
under 0.30 per cent carbon can be cut 
cold, or without heat-treatment before 
or after cutting. Machine gas cutting 
of these steels is just as well standard- 
ized and just as much a matter of 
course as their shaping by any of the 
accepted machining methods. 

Steels in the higher alloy group can 
also be cut without difficulty. These 
steels, however, should be preheated 
before cutting and annealed afterward. 
When this procedure is followed, there 
is no more of a problem than with the 
lower carbon steels. 
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on steel plate. 


Certain special alloy steels require 
a specific technique and procedure to 
produce satisfactory cut surfaces. 
Chromium alloys come under this gen- 
eral classification and good results with 
mechanical cutting may be had on this 
class of steel with a chromium content 
in the 4 to 6 per cent range. 


Effect of Gas Cutting 


The management of machine cutting 
operations must consider the effect of 
flame cutting on the metals to be used. 
The facts are available to those inter- 
ested in the metallurgy of it and have 
been published by various unbiased 
engineering organizations that have 
based their findings on numerous 
studies and analyses. The results may 
be briefly summarized, though they 
have been verified over a long period 
of time by the experience of those em- 
ploying the process in accordance with 
clearly defined correct practice. 

Flame cutting has no appreciable 


These flame-cut sprock- 
ets are a Camograph 
production job — Each 
sprocket is a faithful re- 
production of the “mas- 
ter” sprocket. 





The operator is tracing 
the outline of the work 
from a soapstone layout 





effect on the physical and chemniicg 
characteristics of the plain low carbo, 
steels which constitute the bulk oj 
steels used in industry. That is why 
these steels are cut cold and need 
heat-treatment. Alloy steels and larg; 
forgings should be annealed and cy 
hot, because of the strains inherent j; 
them incident to the cut surface, which 
results from the longitudinal shrin} 
due to the heat of the cutting process 
The correct information as to how 

handle such materials should be in th 
hands of the foreman in charge. Wit! 
such information and procedure prop- 
erly understood and applied, results 
will be consistent and satisfactory. 


Annealing Steels 


Steels over 0.30 per cent carbon tend 
to have some migration of carbon t 
the flame-cut surface. When correct 
practice is followed and these steels 
are preheated before cutting and 
annealed afterward, they are just as 
easy to cut as the lower carbon steels 
and can be machined afterward with 
out difficulty. The annealing returns 
the steel practically to its 
state. Extensive researches and tests 
both in this country and abroad, hav. 
established this fact beyond a doubt 

All plate and forging thicknesses 
common to industry offer no difficul 
ties to the machine gas cutting process 
The oxy-acetylene torch readily an 
smoothly severs sections far beyon 
the practical range of cutting by m 
chanical means. 

Flame cutting can be relied on for 
reasonable accuracy. 


origina 


The squareness 
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lean finish of such cuts, together 
wi the sharp top and _ bottom 
;, compares favorably with rough 
m lining. 

ie degree of accuracy depends 
jarvely on the grade and thickness of 
the material, and the intricacy of the 
shape. Where no subsequent machine 
finish is required, ordinary steel plate 
or slabs up to about 6 in. in thickness 
may be generally cut right to the finish 
line. On the higher carbon steels and 
parts which are to be machine finished, 
only a sufficient tolerance need be left 
to allow for easy and economical ma- 
chining. Such predetermined accuracy 
may be depended on for square edged 
and bevel cuts, including work of such 
a nature as double bevel cutting, 
swinging bevel cutting and the cutting 
of constant bevels on irregular con- 
tours. Considerable work is being 
done by cutting in two planes, to 
which such accuracy also applies. 


Allowances for Kerf Width 


A simple rule-of-thumb, to apply for 
machining tolerance when required on 
thicknesses up to 6 in., is to allow 
stock, the equivalent of the kerf of the 
cutting tip used, for the thickness of 
metal cut. For thicknesses greater 
than 6 in. a tolerance of 14% to 2 times 
the kerf width is suggested. As the 
operator acquires skill he can reduce 
such tolerances. 

Since tolerance varies with the grade 
of work to be done, it may readily be 
compensated for by making due allow- 
ence on the drawing or template used in 
cutting the shapes. The kerf or width 
of the metal dislodged by the cutting 
operation, is taken care of the same 
as tolerance. The allowance is nor- 





Portable type of riser cutting machine — 
Good smooth cuts reduce subsequent 
grinding to a minimum. 
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Airco machine cutting chart based on good average shop practice which 

will insure satisfactory commercial results—The chart is conservative 

enough to be used by beginners—Data on kerf widths are useful in 
laying out work, templates and cams. 


mally no more than would be required 
with other methods. 


Cutting Machine Operators 


Good machine cutting operators are 
readily developed from shop mechanics 
of average intelligence and ability 
previously trained in metal working. 
Men selected with the qualification of 
being conscientious workers with a 
pride in accomplishment and an inter- 
est in mechanical cutting will rapidly 
pick up the details of flame cutting. 
The instructions furnished with ma- 
chine installations and by service 
representatives are easy to follow and 
produce results quickly. Make the 
recommended adjustments to suit the 
thickness to be cut, as given in the 
set-up tables, and the rest is largely 
automatic. With proper procedure you 
get good results at once, and get them 
most economically. 


Best practice is to train more than 
one operator so as to avoid temporary 
stoppage of operations due to illness, 
promotion or other reasons that would 
disturb the production schedule of the 
machine. Apprentices are usually em- 
ployed as helpers, and thereby further 
increase the supply of skilled opera- 
tors. Broadening operations that may 
require additional machines will then 
find you with the necessary operators. 


Selection of Machines 


A study of the nature of the work 
to be done prompts the selection of the 
cutting machine or machines best 
suited. The manufacturers of gas cut- 


ting machines are broadening their 
scope and developing them more along 
regular machine tool lines so as to pro- 
vide a selection of machines that are 
of the general purpose type, produc- 
tion type or highly specialized for 
specific work. These machines may 
be further classified as of the station- 
ary, semi-portable and portable type. 
There are machines of these types 
capable of extending the length of the 
cutting range indefinitely to that re- 
quired for shop operations. Some 
machines are capable of special adap- 
tations to specific operations not as 
yet common to industry in general. 
Some of this work is accomplished by 
special attachments to standard ma- 
chines. In some cases special machines 
for special production operations are 
developed. From the foregoing it is 
quite evident to the manager of an 
industry that can and does use mechan- 
ical cutting that the field of applica- 
tion is constantly broadening. There 
are various types of driving mechan- 
isms employed on these machines. The 
selection offers a choice to suit the re- 
quirements of the user and the type of 
work under consideration, 

Periodic discussions of machine cut- 
ting problems with the representatives 
of the various companies that dis- 
tribute mechanical cutting machines 
will keep interested executives up to 
the minute on the latest developments 
of this important process. Consider- 
able progress is being made in the line 
of additional and specialized machines 
and industry in general will profit 
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most by keeping well informed on the 
latest developments. 

Cutting speeds and gas consumption 
costs are items that vary, depend- 
ing on the kind of steel, thickness, 
intricacy of contour, the quality and 
finish desired, etc. Set-up and gas 
consumption tables are furnished, cov- 
ering steel up to 12 in. thick or more. 
Reference to these tables provide re- 
liable estimates on gas consumption 
and cost as well as actual cutting time. 
Tip sizes and gas pressures, which 
represent good cutting practice are 
shown in these tables. To assist in the 
accurate layout of templets, the ap- 
proximate kerf allowance for the vari- 
ous tip sizes is also shown. 


Cutting Costs 

Actual gas consumption costs can be 
estimated; other cost factors are han- 
dling, setting up time and overhead. 
Hourly overhead is known. Handling 
and setting up time can be readily 
determined from a study of the actual 
job. The sum of gas consumption 
costs, handling and setting up costs 
and overhead is the total cost of 
machine gas cutting. 

With dependable estimating data 
available, work may be estimated on 
the basis of machine cutting and com- 
pared to present practice. Savings are 
usually apparent. Consider also the 
flexibility of the process, the ease and 
speed of accomplishment, and _ the 
dependability, quality and accuracy 
that machine gas cutting offers. 


Machine Location 


Years ago the gas cutting machine 
in a shop was a piece of equipment to 
take care of the odd job, now it finds 
itself in the production line and plant 
management will give careful study to 
its correct location. Consider the flow 
of work to and from the machine and 
don’t overlook the all important matter 
of adequate handling facilities. Study 
the capabilities of the machines in use 


A bird's-eye view of the 
No. 20 Travograph— 
The operator is working 
on top of the tracing ta- 
ble—Job is a side plate 
for a bottle-washing 
machine. 


or under consideration and develop all 
the information possible regarding the 
regular and out-of-the-ordinary jobs 
that may be accomplished with it. 

The foreman in charge of cutting 
operations need not be an operator, 
but the more he knows about good 
cutting procedure the more efficiency 
he can derive from his machine cut- 
ting equipment. Machine cutting tables 
should be conveniently located to the 
machine and readily accessible for 
reference. Once established for the 
economy and quality of work such 
tables should be adhered to, and esti- 
mated schedules may be met. 

Cutting charts may be supplied 
by the machine manufacturers but 
oftimes certain work requires a devi- 
ation from such outlined tables. Me- 
chanical gas cutting equipment is quite 
flexible in its adaptation to regular 
and specific work and therefore it is 
quite natural for certain industries to 
develop special charts for their work. 
The governing factors are economy, 
quality and mere severing operations 
as well as special procedure for certain 
alloys. 

The individual in charge of the cut- 
ting department will do well to develop 
and record basic information on spe- 
cial work. Reference to such data upon 
a recurrence of such jobs saves 
time and improves cutting practice. 
Information should be kept on all 
types of cutting and if possible the 
operator should be encouraged to keep 
a log book of his cutting activities. As 
time goes on a wealth of information 
will be gained from proper log book 
records, which should be checked, 
studied and recorded periodically by 
the department head. 


Cutting Procedure 
Cutting procedure on the more 
complicated contours involves correct 
starting point and direction of travel, 
proper support of the work piece and 
the scrap. The use of tie bars to pre- 
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serve contours on critical sections 
should be employed and starting cuts 
inside the outer contour resorted to for 
the same reason. Cutting in two planes 
may be readily accomplished by simple 
jigs and should be encouraged to fur. 
ther reduce costs and add to the use- 
fulness of the cutting equipment. Bevel 
cuts may be made on straight lines or 
irregular contours and double bevel 
cutting in a single pass is now avail- 
able to industry. Flame piercing oj 
starting holes in plates, slabs and forg- 
ings saves time over drilling, and 
should be controlled by outlined pro- 
cedure to the operators. Preheating 
and annealing practice should be 
clearly outlined on the class of work 
done, correct control of this phase of 
mechanical cutting work is obvious. 


Cutting Tips 

The cutting tip is the cutting tool, 
keep it in as good order as the milling 
cutter, the drill or the lathe tools. You 
wouldn't blame the lathe if the tool 
was improperly set or ground and that 
goes for a cutting tip as well. Use the 
machine cutting tips in the hand 
torches when they show signs of affect- 
ing the quality of machine cuts. Some 
plants have a maximum time limit for 
which cutting tips are used on 
machine after which they are replaced. 
They find it economical and maintain 
a better standard of quality by such 
procedure. All such control promotes 
a more orderly cutting department and 
produces results that are more depend- 
able. 


Drawings and Templets 

The matter of drawings for hand 
tracing or templets for mechanical 
guidance deserves some consideration. 
It is our thought that the layout for 
templets and tracings should be pre- 
pared by the drafting department and 
sent to the cutting department. A 
qualified mechanic should then lay out 
and build the templet. When a templet 
is completed, tried out and proved 
satisfactory it should be marked by 
the builder to center the responsibility. 
The templet should be stamped or 
marked with the part number of the 
piece to cut, and also with the tip 
number, oxygen and acetylene pressure 
to use as well as the speed of cutting. 
The templet is a tool to the extent of 
a jig and should be cared for the same 
as a jig for future use. With the cut- 
ting information for the specific job 
recorded on the templet the operator 
loses little time in setting up. 
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line scrapers demonstrate 


Shovel buckets and drag- 


FIG. 1—Five-yard buck- 
et after being complete- 
ly rebuilt. Note two 
Pipe spacers to keep 
bucket in shape while 
welding. 





Hard-Surfacing Economies 


* Rebuilding of construction equipment 
permits substantial savings in maintenance 
costs. Typical procedure described 


By HENRY 


\View GRAND COULEE dam as 
it appeared a few months ago, 
it is difficult to visualize the tremen- 
dous amount of excavation that has 
been necessary. Much of this excava- 
tion is hidden, filled up again by the 
mass of concrete that has arisen in the 
“hole.” The foundation dam, or per- 
haps more properly, foundation for the 
high dam, is now completed. The con- 
tractors, Mason, Walsh, Atkinson, Kier 
Co., completed this contract 15 months 
ahead of scheduled time. 


a 


W. YOUNG 


In connection with the millions of 
cubic yards of material taken out of 
this place, whether by conveyor belt, 
or truck, the earth and rock have stub- 
bornly resisted the onslaught of steel 
every inch of the way. The battle has 
been waged at the cutting edges of 
shovel buckets or dragline scrapers. 
Wear on buckets and scrapers has been 
a problem, and rebuilding and hard- 
surfacing of them has been a constant 
construction plant operation. 

For the dam site, camp site, high- 


FIG. 2—How bucket 

teeth are built up and 

hard-surfaced; also 

between the tooth 

bases and on top of 
the bases. 


ways and vicinity, 20,030,708 cu. yds. 
of common and 1,447,000 cu. yds. of 
rock were excavated. Add to that 
9,000,000 cu. yds. in the gravel pit, 
and you have a grand total of 30,507,- 
708 cu. yds. of material handling. 

In the June, 1936 issue of The 
Welding Engineer, the writer outlined 
in a general way a large variety of 
welding and cutting applications inci- 
dent to this world’s greatest construc- 
tion job. In this article, however, the 
writer will take up just one subject, 
the rebuilding and hard-surfacing of a 
bucket front, of 5 cu. yds. capacity 
taken from one of the Bucyrus-Erie 
electric shovels. This problem caused 
Myron M. Cole, welding superin- 
tendent, many hours of painstaking 
study and experiment. The final rou- 
tine here described represents a gradual 
development over a long period of 
time. The average cost of a new 
bucket is between $900 and $1,200, 
and the cost of rebuilding (from the 
worst possible operating condition to 
as “good as new’) averages between 
$250 and $300. This is surely some- 
thing worth noting. 

The manganese steel bucket shown 
in Fig. 1 came in for complete rebuild- 
ing with the area between tooth bases 
so reduced as to leave the latter very 
insecure. First, a foundation plate was 
inserted between the tooth bases, of 10 
gauge steel plate. On this plate, the 
area was built up to size with Man- 
ganweld rod, using single beads and 
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alternating trom one tooth base to 
another to keep from over-heating. 
Each bead was then peened with a 
small pneumatic hammer. 

After the area is brought up to size, 
it is hard-surfaced with Haynes Stel- 
lite or Stoodite. The beads are put on 
at right angles to the beads of Man- 
ganweld, in order to stop or localize 
any cracks that might tend to develop 
in the Stellite because of its introduc- 
tion over the Manganweld. This oper- 
ation is performed on both sides of the 
foundation plate. Next, the tooth 
bases are built up to the original size 
and hard-surfaced. The shearing edge 
of the bucket comes in for a great deal 
of wear, but seldom so much as to 
make it necessary to build it up. This 
edge requires only hard-surfacing. 


Heel of Bucket 


More wear occurs on the heel of the 
bucket, so much so that sometimes the 
center section carrying the latch bar 
has to be cut out, for they are usually 
run until they break. A dovetail sec- 
tion is, therefore, cut out and replaced 
with a piece of rolled steel equal in 
thickness to the worn thickness of the 
bucket. It is welded into place with 
18-8 stainless steel. Then the whole 
thing is built up, where worn, to orig- 
inal thickness, using Manganweld and 
then hard-surfacing as in the case of 
the areas between tooth sections. 

All other breaks and cracks are then 
repaired after being burned out. This 
preparation is done by taking No. 5 
Fleetweld rods and soaking them in 
water and using them with normal 
polarity. They are soaked in water 
in order to slow up the burning. A 
few minutes of soaking will suffice. It 
makes them last longer. Breaks are 
then all welded back to size, using 
stainless steel rod. To keep the bucket 
in shape, it is tied front and rear with 
large pipe spacers, with through bolts 
to the cheeks of the bucket. 

In rebuilding teeth, a light No. 10 
gauge foundation plate is cut to fit the 
worn end of the tooth and to bring it 
to original length (see Fig. 2). The 
plate is placed on the center line of 
the axis of the tooth and is welded 
there by using 18-8 stainless steel. The 
plate is then coated on both sides with 
Stellite and brought up to size with 
Manganweld, or in some cases with 
Haschrome. Finally, it is hard-sur- 
faced on all four edges aand tipped 
with Stellite or Stoodite. The reason 
for the Stellite coating on the plate is 
to form a core and help to keep a Stel- 


lite cutting edge clear back to the last 
bit of useful section of the tooth as it 
wears. It was found in some cases 
that this core of Stellite increased ihe 
life of the tooth two or three times over 
the conventional method of rebuilding. 
The runners on the bottoms of the 
buckets were generally reduced to 
negligible thickness. All of them had 
to be brought up to original shape and 
size by applying beads of Manganweld, 
peening and coating with Stellite. 
Great care had to be taken in all of 
these hard-facing operations, as the 


» 


bucket can be easily ruined by over. 
heating. All welding was done cay. 
tiously a little at a time in widely 
separated spots, thoroughly cooling be. 
tween beads. Before any welding 
started on any shift, the bucket was 
thoroughly warmed with gas torches 
to completely expand the castings, 
being brought to a temperature a little 
hotter than the hand could bear, say 
200 deg. F. In repairing teeth without 
overheating, five were worked on at a 
time by one welder, passing from one 
tooth to another. 
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Job Welding Shops Can Make 


More Profits From Plowshares 
By R. K. KENNEDY* 


* In all parts of the country, farmers 
are taking advantage of the savings 
that can be made by reducing wear of 
their equipment. Most types of farm 
implements can, if hard-faced, be made 
more economical and trouble-free to 
operate. 

Tests have been conducted at sev- 
eral state university experimental sta- 
tions to determine the most satisfac- 
tory method for prolonging the life of 
plowshares. Bulletin No. 202, pub- 
lished by the Agricultural Experiment 
Station of the University of Idaho, 
contains some interesting results with 
regard to hard-faced plowshares. Ex- 
haustive tests described in this bulletin 
have shown that hard-faced shares last 
approximately five times as long as 
steel shares, and the saving in the cost 
of plowing is between 30 and 50 cents 
per acre, in favor of shares treated by 
the hard-facing process. Other tests 
have shown that important economies 
may be effected by hard-facing cylin- 
der teeth, plow disks, subsoil teeth, 
potato diggers, tractor treads, and a 
number of other parts subjected to 
abrasive wear. 

In cases where the soil is unusually 
abrasive, the extra hardness of the 
wear-resistant alloys has proved espe- 
cially advantageous, as the hard-faced 
implements stay sharp so much longer, 
and “stay in the ground.” Most weld- 
ing shops know from long experience 
how to apply hard-facing materials to 
farm implements. The hard, abrasion- 
resistant alloys are available as weld- 
ing rod and are easily applied by the 


*With Haynes Stellite Co., New York City. 
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FIG. 1—Easily adjustable plowshare 
holder speeds up hard-facing work: 
produces more even deposit. 


oxy-acetylene welding process. An 
excess acetylene flame is used to bring 
the surface of the steel to a sweating 
temperature, and the alloy is flowed 
on without inter-alloying. 

In regard to plowshares, the ques- 
tion often arises as to the proper sur- 
face to be hard-faced—whether the 
cutting edge, or landside, or nose, takes 
the most wear and how thick the coat- 
ing should be on these different wear- 
ing surfaces. A number of tests in 
different types of soil have thrown 
some light on this question, but no 
hard and fast rule can be laid down 
because of the variation in wear in 
different soils and even on different 
plows. 

Experiments were conducted in IlIli- 
nois in a soil known as “hard-plowing 
land” because the clay base is inter- 
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Haynes Stellited underneath, instead 
of on top of the cutting edge (similar 
to method B above), produced the 
most satisfactory results. 

One determining point as to where 
the Haynes Stellite can be applied 











FIG. 2—Standard plow- 
share fixture and cop- 
per nose plate in posi- 
































mixed with sand and gravel, in which 
is embedded a large number of boul- 
ders of sizes ranging from 2 to 12 in. 
This type of soil subjects the shares 
to a severe test of resistance to abra- 
sive wear and shock or impact. Stand- 
ard soft-center steel plowshares made 
by several of the leading agricultural 
implement manufacturers were tested. 
For the preliminary test these shares 
were coated with Haynes Stellite along 
the wearing edges in the various com- 
binations as follows: 

Method A—Hard-faced on the top and 
bottom of the cutting edge, the top and 
bottom of the nose, and the landside. 
Method B—Hard-faced on the bottom of 
the cutting edge and on the top and bottom 
of the nose, and the landside. 

Method C—Hard-faced on the top of the 
cutting edge, the top and bottom of the 
nose, and the landside. 

Method D—Hard-faced on the top of the 
cutting edge only, the top and bottom of the 
point, and none on the landside. 
Preliminary runs were then made in 
order to determine which method of 
application would stand up best. The 
shares were measured and compared at 
the end of each working day for rela- 
tive wear and sharpness. 

Results of these preliminary tests 
showed that shares hard-faced by 
method D stood up best. These shares 
were hard-faced along the top of the 
cutting edge with a band approxi- 
mately % in. wide and 3/64 in. thick. 
The top and bottom of the nose were 
covered about ' in. thick and 2 in. 
wide. 

When a share coated in this way 
Was put into service, it “scoured” 
immediately. As the steel wore away 
under the cutting edge and left the 
thin Haynes Stellited layer on top, the 
cutting edge stayed sharp enough to 
cut all roots and work easily. The 
hard-faced portion was not polished or 


tion for hard-facing. 





sharpened prior to the test, but simply 
rough-ground to remove the irregulari- 
ties and high spots. 

After this first test, two shares sur- 
faced with hard-facing material ac- 
cording to the most successful manner 
(method D) were put into final com- 
petition with three unfaced soft-center 
steel shares. The results of this final 
test showed that the hard-faced shares 
outwore the others on an average of 
5 to 1. In other words, the hard- 
faced shares stayed sharp almost five 
times as long as the ordinary steel 
shares. The final tests were extremely 
thorough and impartial, and lasted for 
over a month. 

Other tests, conducted over a long 
period in Montana, where soil condi- 
tions are dissimilar to those in Illinois, 
clearly prove the necessity of modify- 
ing the method of application for dif- 
ferent soils. The soil where these tests 
were conducted was extremely dry and 
hard. Here, it was found that shares 


FIG. 3—Tractor treads, 
as well as plowshares, 
can be given longer 
life by hard-facing the 
wearing edges. 


most advantageously would, therefore, 
seem to lie in knowing beforehand just 
what kind of soil the share is to be 
used in. Having this information, a 
welding operator can usually do even 
his first hard-facing job in such a way 
as to give complete satisfaction. It 
was also evident from this series of 
tests that the amount of bottom suc- 
tion used in different localities has 
much to do with the best location for 
the hard-facing material. Experience 
to date seems to indicate that shallow 
suction shares are better when hard- 
faced on top, while deep suction 
shares, namely '4 in. or more, should 
be hard-faced underneath. 


Selection of Method 

With this information available, 
welding operators can determine by 
actual test which method of applying 
hard-facing material is best suited to 
the soil conditions encountered in the 
localities served by their shop. It will 
be found helpful to keep a record of 
the following four points: 

1. Kind of soil. 

2. Condition of soil as to dryness. 

3. Amount of suction normally used. 

4. Location of Haynes Stellite on 

plowshare that works best. 


According to the tests completed by 
the University of Idaho, the most 
satisfactory share was obtained when 
a coating of the hard-facing alloy 
about 1/16 in. thick and from '% to 
44 in. wide was applied to the under- 
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FIG. 4—An excess acetylene flame is recommended for hard-facing. 


side of the blade, and the nose point 
was tipped on the top, bottom and 
landside. 

For dry, hard plowing, a heavy 
coating of from 4 to 1/3 Ib. of alloy 
on a 14-in. share was recommended. 
The life of plowshares operating under 
these conditions could be even further 
prolonged by extending the hard-fac- 
ing material '4 to % in. beyond the 
nose or point of the share, using a 
copper plate designed to act as a mold 
during the welding operation. Where 
the share is to be used in stony ground, 
however, this practice is not recom- 
mended. 

For spring plowing, only a light ap- 
plication, that is, approximately 1/5 
to % lb. of hard-facing alloy, was used 
on a 14-in. share. Care is necessary 
in order to obtain as smooth a deposit 
as possible, since any roughness on the 
share edge tends to cause the adher- 
ence of dirt and also gives further dif- 
ficulty with damp soil or weeds. 


Longer Life 

In practically all of these cases as 
well as in many tests made by indi- 
vidual farmers in various sections of 
the country, it has been found that 
hard-faced plowshares last from 4 to 
5 times longer than standard untreated 
steel shares, and the actual cost of 
shares per acre plowed is reduced by 
more than one-half. 

Users of gang plows should be par- 
ticularly interested in the opportunity 
for savings afforded by this applica- 
tion. A coating of Haynes Stellite 
takes but a short time to apply and 
the cost is more than off-set by the 
increased life. Longer life means more 
steady plowing time, with less time 
spent in changing the shares of a gang 
plow. And besides, additional savings 
lie in the fact that plowshares can be 
hard-faced over and over again. 

Many other parts can also be hard- 
faced successfully. One of the most 
important, and one in which very re- 
markable savings can be effected by 
the hard-facing operation, is tractor 
treads. A state highway commission 
found that hard-faced treads were 
especially economical when the trac- 


tors were used for severe snow plow 
work. Although a set of unfaced 
treads used on gravel roads lasted only 
one winter, the hard-faced treads are 
still in good condition, after two win- 
ters’ use. Maintenance cost was ma- 
terially reduced. Hard-facing the set 
of 58 cleats, inclusive of both labor 
and material, cost less than $45. A 
set of new steel treads for the same 
tractor would have cost $700. Besides 
this decreased expense, it was found 
that the hard-faced treads gave much 
better traction. 

Although farm plowing, especially 
in the spring, is not as hard on tractor 
treads as plowing snow from gravel 
roads, hard-facing still affords many 
economies. Even though the abrasive 
action of gravel is not present, tend- 
ing to wear down the treads, moist 
clay and small stone wear down the 
sprockets and cleats. To overcome 
this, hard-facing materials may be ap- 
plied to these parts too. For this type 
of service, involving impact, tractor 
operators have found a self-hardening 
chromium-manganese-iron alloy quite 
satisfactory. This alloy, although not 
possessing the extreme abrasion resist- 
ance of the non-ferrous hard-facing 
alloy is excellent for service of this 
type. 

In general, welding shop operators 
know from experience the best meth- 
ods of hard-facing all kinds of farm 
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implements in their own locality, but a 
tabulation of the experience gained ip 
hard-facing implements for combating 
various conditions can prove very 
valuable to farmers whose land varies 
in moisture content, type of soil, and 
stone. Oftentimes, these same opera. 
tors can suggest other applications of 
hard-facing alloy which prove econom- 
ical and efficient. Open consultation 
between farmers and local welding 
shop operators always proves to be of 
considerable value to both and should 
be encouraged. 
» « 


Heating and Turning 
Facilitates Welded Repair 
* A draw press, weighing 11,50 
pounds, that had been in service at the 
National Enameling and Stamping Co. 
plant in Granite City, Ill., was re. 
paired recently at the shop of the Peer- 
less Welding & Cutting Co., 3205 
North Broadway, St. Louis, Mo. Anp- 
thony Kalz, president of Peerless, says 
that he and his brother, William, com 
pleted the job of chipping, grinding 
and welding in 21 hours, using 9 
pounds of bronze rod. Two welds of 
approximately 10 inches by 18 inches 
were made. The fracture had made 
the press 3/16 inch out of line, but 
after heating and drawing the cast 
iron segments together, then making 
the welds, alignment was found to be 
perfect. The procedure in making a 
success of a job of this kind, according 
to Mr. Kalz, lies in properly heating 
and turning at intervals 
welding process. While brazing, the 
draw press was turned four times. 1 
guard against too rapid cooling, upol 
completion of the repair, the welds 
were covered with asbestos, which co 
ering was not removed for 24 hours 


during the 


Heavy draw 
press casting 
welded with % 
lbs. of bronze 
rod. 
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Job Welding Shop Uses 


Specialized Direct Mail 


* ~If you want to get maximum re- 
sults from direct mail advertising, use 
personalized letters. Tell your story 
from the viewpoint of the particular 
type of reader you're appealing to.” 
So says R. L. Duncan, secretary of 
Balcom-Ging and Duncan Inc., com- 
mercial welders, San Francisco, Calif. 
This company has built up a large 
volume of new business in the last 
several years through this method. 
Duncan is a strong believer in the 
effectiveness of advertising for both 
production and job shops. But, he has 
found that in a specialized business 
such as welding, advertising must be 
handled on a specialized basis to be 
productive. 

He puts out an average of 2,500 
letters a year—and gets results rang- 
ing from 5% to 10%. These returns, 
exceptionally high, according to na- 
tional direct mail tabulations, are the 
result of the personalized appeal used. 
Instead of sending a general, descrip- 
tive type of letter to all classes of 
readers, Duncan uses a different type 
of letter for every type of potential 
customer. 

Mailings are directed primarily to 
the following lines of business: 

1. Machinery manufacturers. 

2. Steam heating contractors. 

3. Plumbing contractors. 

4. Electrical contractors. 

5. Building contractors. 

). Grading and excavating contractors 
Letters sent to machinery manufac- 
turers play up the company’s portable 
equipment, its facilities for handling 
all types of work and giving fast serv- 
ice. Because of the wide variety of 
uses for welding in this line of busi- 
ness, it is impossible to concentrate 
the appeal on any one type of work. 
The same thing applies to letters sent 
to building and electrical contractors. 

With steam heating contractors and 
plumbers, the appeal is concentrated 
on pipeline welding, stressing the fact 
that this method not only saves money 
but also improves the job. When it 
comes to excavating and paving con- 
tractors, the story of interest is the 
value of hard facing work on tools 
which handle abrasive materials, such 
as shovel teeth. 

These six lines of business are con- 
centrated on as the ones, in this par- 
ticular market, which offer the greatest 
number of potential customers. In 
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R. L. Duncan ready to go to work. 


other places, Duncan points out, a dif- 
ferent group of prospects might be 
selected. Mailing lists are compiled 
according to trades through two meth- 
ods (1) use of old customer and per- 
sonal contact lists and (2) the tele- 
phone directory. Every time a new 
telephone directory comes out, the 
classified section is checked for correc- 
tions in the old lists and for names of 
new firms. 

An average of three mailings a year 
are used in each line of business. They 
are timed to “hit” the peak seasons in 
each field covered. A letter reaching 
a contractor or manufacturer when he 
has a lot of work on hand is much 
more likely to produce results than one 
received during his slow season. Draft- 
ing of the letters and personal follow- 
up on as many of them as possible is 
done during the welding company’s 
slack periods. 

Experimentation showed that the 
most effective letters were ones which 
not only carried an individual message, 
but also had the appearance of being 
personal communications. All letters 
are Hoovenized and personal “‘fill-ins”’ 
of names and addresses are used. The 
“fill-ins” are done with a typewriter in 
carefully matched ink so that the mail- 
ing has every appearance of being an 
individual proposition. 
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Costs are kept down through use of 
postage-saver envelopes. Tests showed 
that better results were obtained when 
the letters could be mailed with sealed 
flaps. Yet, the management wanted to 
take advantage of the one and one- 
half cent postage rate. This type of 
envelope, in which an end flap is 
merely held by a dot of glue—so it 
may be pulled out for postal inspection 

meets both requirements. 

With mailing handled in this way, 
average cost per letter is only three 
and one-half cents—one and one-half 
cents for postage and two cents for the 
letter. 

Generally speaking, the letters are 
sent out in small enough numbers so 
that people on the list can be followed 
up by personal calls within a few 
weeks after receipt of the letters. In 
other words, the letters are used to 
pave the way for friendly personal 
calls. From six to eight personal calls 
a year are made on the average pros- 
pect. Here, again, the appeal is han- 
dled on a_ specialized basis. The 
company representative talks the fea- 
tures of his service which are of par- 
ticular interest to the individual being 
contacted. 

Where the salesman encounters a 
firm that has put in its own welding 
department, the appeal is designed to 
get future rather than immediate re- 
sults. Instead of telling the prospect 
that he can’t do the work in his own 
shop, Duncan wishes him well and asks 
that the shop be remembered, if the 
prospect ever encounters a “tough” 
problem that his own welder isn’t 
equipped to handle. Sooner or later, 

Duncan gets a job of this type—and 
sometimes it leads to a permanent 
account. 


» « 





Arc welding a flange on pressure vessel. 


Photo, courtesy of Westinghouse. 
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Pullman - Standard 


Interior of new light-weight 
welded box car built by 
Pullman-Standard. 


builds 200 new light-weight 


Welded Steel Box Cars 


* Cars were built on production line basis 
at Michigan City, Ind., plant using modern 
arc and spot welding equipment 


fe FIRST 200 welded freight cars 
to be built on a production basis 
by a railway equipment builder have 
been completed by the Pullman-Stand- 
ard Car Mfg. Co. at its Michigan City, 
Ind., plant. These new cars were built 
primarily for testing under actual serv- 
ice conditions on a number of impor- 
tant railroads under various operating 
conditions. A number of railroads 
have evidenced a keen interest in light- 
weight freight equipment and it is ex- 
pected that this initial lot of 200 
welded cars will very shortly be placed 
in actual service. 

This latest type of welded high- 
tensile low-alloy steel box car repre- 
sents an engineering development which 
began in 1935, when Pullman-Stand- 
ard built its first welded box car with 
a weight saving of 5 tons compared 
with conventional construction. Early 
in 1937 this equipment builder fabri- 
cated a second 50-ton light-weight 
welded low-alloy steel box car. This 
1937 car was exhibited at the A. A. R. 
Mechanical Division convention in At- 


lantic City, N. J., in June, 1937, and 
shortly thereafter was subjected to 
impact tests under supervision of the 
A.A.R. The 200 cars recently com- 
pleted at the Michigan City plant are 
practically identical with this 1937 de- 
sign, the chief difference being that 
the cars just completed were built on 
a production basis, using the most 
modern type of spot welding and arc 
welding equipment. Tests were con- 
ducted at Purdue University on the 
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welded back stop and draft gear as- 
sembly which indicated rather conclu- 
sively that the welded construction 
possessed strength considerably in ex- 
cess. of the standard cast-steel riveted 
design. 

A saving of nearly 9,000 Ibs. in dead 
weight, as compared with the conven- 
tional A. A. R. riveted car, has been 
accomplished by the new light-weight 
welded design developed by Pullman- 
Standard. The standard A.A. R. car 
has a dead weight of 44,500 Ibs., while 
the new Pullman-Standard welded car 
has a dead weight of 35,600 Ibs. This 
permits an increase in load limit from 
124,500 lbs. for the A. A.R. car to 
133,400 lbs. for the new welded car. 
Ratio of lading to rail load is stepped 
up from 73.1% to 78.9%. Although 








Table 1—Types of Steel Used on Welded Cars 


le TOME cote cgi cnt 05 in. Hi-Tensile Low Alloy 
ge See 05 in. Hi-Tensile Low Alloy 


Door Sheet ............ 
End Sheet—Bottom ..... 


_.....--.-05 in. Hi-Tensile Low Alloy 
..% in. Hi-Tensile Low Alloy 


End Sheet—Top ................ 3/32 in. Hi-Tensile Low Alloy 

End Plate ..... CSN Is ¥@ in. Hi-Tensile Low Alloy 

Center Sillsk—AAR Zee.....31.3 lbs.-11/32 thick, 18.4 sq. in. 
Hi-Tensile Low Alloy and O. H. Carbon 
(36,000 Ibs. Min. Yield Point) 


DO SI pe iktecee ret ol 6x3%4x% in. Hi-Tensile Low Alloy 

Side Sill Reinf..................... 7/32 in. Pressed Channel Hi-Tensile Low 
Alloy 

Bike FIG... ceca 5/32 in. Hi-Tensile Low Alloy Pressing 
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Top and bottom views of completely welded underframes used on new 
steel freight cars built on production basis at Michigan City, Ind., plant. 


these cars have a nominal rating of 
50 tons, based on the standard A. A. R. 
definition of rating, they have a load 
limit of 133,400 Ibs. 


It has been conservatively estimated 
that the reduction of one ten of weight 
of a freight car will result in an aver- 
age annual saving of about $18. This 
is an average estimate—the possible 
saving might be only $5 per ton on 
some railroads, or as much as $50 per 
ton on others. The saving will be 
greatest in cars used for coal, ore, and 
other heavy commodities, especially 
where the train load is small, due to 
heavy grades or other limiting condi- 
tions. In such cases, the cost per 
train-mile or per ton-mile is high. 
Therefore, with the new Pullman- 
Standard car, with a saving of 4% 
tons in dead weight, the railroads could 
accomplish an average operating sav- 
ing of about $80 per car, per year. 


Low-Alloy Steel 


Table 1 lists the principal struc- 
tural materials used in building these 
new welded box cars. It will be noted 
that low-alloy high-tensile steels .05 in. 
thick comprise the principal materials 
for sides, doors, and roofs. Most of 
the low-alloy steel used in building the 
200 experimental cars is Cor-Ten, 
made by Carnegie-Illinois Steel Corp. 
Table 2 gives the chemical range and 
physical properties of Cor-Ten steel. 
It will be noted that Cor-Ten contains 


chromium as an alloying element to 
increase tensile properties and also 
contains 30% to .50% copper to 
improve corrosion resistance. Due to 
the low carbon content of this steel 
(.10%), it is particularly applicable 
to welding, because it is less subject 
to air hardening and does not require 





D 





preheating, nor heat treatment after 
welding. 

Comparative impact tests of the 
Pullman light-weight box car and the 
A. A. R. standard box car have been 
conducted under the supervision of a 
Mechanical Division Committee. It 
is stated in this report: “The stresses, 
in proportion to the yield point of the 
material, were in general lower in the 
Pullman car than in the A. A.R. car, 
at practically all speeds of impact. 
The overall results of the tests show 
that the P. L. M. car and the A. A. R. 
car are both sound structures.” 





Welding Processes and Equipment 


Spot. welding, arc welding and rivet- 
ing are employed in fabrication of the 
new light-weight cars. On the basis 
of total length of seams joined, the 
following table gives approximate foot- 
age of each type of joint in percentage 
of total length of connected joints: 


Spot Welding 2,601 ft. 70.0% 
Are Welding 1,030 ft. 27.7% 
Riveting 90 ft. 2.3% 


Spot welding was adopted for the 
comparatively thin Cor-Ten sheets 
forming the sides and roofs, because it 
was believed to be the most econom- 
ical method. Sheets are overlapped 
approximately 1% in. and passed be- 
tween welding electrodes which con- 
duct the heavy current and apply the 


7 
®D 


_ 


(A) Welded center plate and draft sill assembly. (B) Center plate and center filler 
assembly. (C) Welded end sill sub-assembly. (D) Welded body bolster diaphragm. 
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Automatic spot welding 
machine for assembling 
the curved roof sheets 
—Machine makes two 
rows of staggered spots 
—Automatic indexing is 
employed. 








Table 2—Chemical Range and Properties of Cor-Ten Steel 


CHEMICAL RANGE oF U. S. S. Cor-Ten STEEL 


Carbon 0.10% 
Manganese 0.10-0.50% 
Phosphorus 0.10-0.20% 
Sulphur 0.05% max. 
Silicon 0.5-1,00% 
Chromium 0.50-1.50% 
Copper 0.3-0.5% 
Puysicat Properties or U. S. S. Cor-Ten STEEL 

Yield Point, Lbs./Sq. In. 50,000 min. 
Tensile Strength, Lbs./Sq. In. 70,000 min. 
Elongation, % in 2 in. ; 22% 
Endurance Limit, Lbs./Sq. In. (normalized) 45,000 
Charpy Impact, Ft. Lbs. (as rolled—avg.) 40 





necessary pressure to make the weld. 
The current, timing of weld, and pres- 
sure vary according to the type of 
steel, thickness and number of layers. 

The 
chines 


automatic spot welding ma- 
used in fabricating the side 
sheets and roof sheets have automatic 
indexing equipment to space the spots. 
On the stationary spot welders and 
portable welders no indexing is em- 
ployed, the spacing being determined 
by the operator. Present equipment 
in the spot welding department will 
permit production of 1% roofs and 
three complete welded sides per hour. 
Plans have been developed to permit 
expansion of the present layout to pro- 
vide double this capacity when busi- 
ness requires. 


All of the following spot welding 
equipment was built at Detroit, Mich. 
Electronic timing is employed on most 
of these machines and pneumatic tim- 


Automatic spot welder 
which assembles the 
side sheets — Machine 
makes two rows of spots, 
spaced vertically %4-in. 
and staggered 72-in. be- 
tween the rows—aAuto- 
matic indexing devices 
are used. 
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ing on the balance. The electroni 
timers were made at Cleveland, Ohio 
using contactors and operating valves 
A total of 35 spot welders comprise 
the present equipment: 

2 Non-indexing automatic double 

head (75 kva.) 

2 Indexing automatic single head 

(100 kva.) 
4 Stationary spot welders (50 kva.) 
9 Portable tools (100 kva.) 
18 Portable tools (75 kva.) 

The stationary spot welders are used 
for welding the reinforcement on roof 
carlines, side posts and for other mis- 
cellaneous sub-assembly work. The 
portable type spot welders were espe- 
cially designed to handle individual 
features of sub and final assemblies 
These tools are employed in applying 
the side plate, side sill, side posts, etc 
Other portable tools are employed in 
applying the roof to the car and for 
the assembly of the car doors. 


Automatic Spot Welders 
Probably the most interesting spot 
welding equipment in the Michigan 
City plant are the automatic machines 
developed for spot welding side sheets 
and roof sheets. The side sheet welder 
makes two rows of spots, spaced verti- 
cally 34-in. and staggered 
tween the rows of spots. Alongside of 
this side sheet machine is the auto- 
matic roof sheet welder 


y g-in. be- 


spot which 


makes two rows of staggered 
spaced 1-in. apart across the seam and 
l-in. between the rows of spots. Auto- 
matic indexing devices are employed to 
control the spacing of the spots and 


sp ts, 
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starting and stopping of the ma- 
As one panel is welded to 
her, the assembly is moved for- 
| to permit the operators to bring 
her panel in position. When the 
panel is spot welded, the side as- 
bly or roof assembly, as the case 
be, is ready to be carried by a 
nveyor to the other end of the ma- 
hine, where a number of operators 
ng portable spot welders attach 
necessary reinforcements, gussets, etc., 
to complete the sub-assembly. In other 
words, the side sheet fabrication begins 
in the automatic machine and is com- 
pleted with the aid of manually-oper- 
ated portable welders. 


Arc Welding Technique 


For the welding of the underframe 
Pullman-Standard uses mostly 5/16- 
in. Murex Type F electrodes. This is 
a heavy mineral-coated rod designed 
particularly for welding in the flat 











Operators with portable spot weld- 

ers attach reinforcements, gussets, 

etc., to complete the side sheet sub- 
assembly. 





Table 3—Technical Data on Freight Car Spot Welding— 
Michigan City, Ind., Plant 
WELDING TIME—46 to 45 cycles depending on type of tool and 
thickness of materials. Average 10 cycles. 
SPOT WELDING MACHINES RATING—SO0 to 100 kva. 
est number of machines are 75 kva. 
POWER SUPPLY—60 cycles, 480 primary voltage. 
WELDING CURRENT—14 volts, 5,000 to 6,000 amp. 
PRESSURE—700-to 4,000 Ibs. depending on thickness of material 
Average 1,200 Ibs. 
SPOT WELDING OF ROOF AND SIDES—Up to 250 spots per 
min. 
SPACING OF SPOTS (SIDES)—Two rows spaced vertically 34 
in., staggered with 74 in. between rows of spots. 
SPACING OF SPOTS (ROOF)—Two rows of spots staggered 1 
in. with 1 in. between rows of spots 
VALUE OF SPOTS COMPARED TO RIVETS- 
tension, three times as strong as a %-in. rivet. 


Great 


'4-in. spot in 








Spot welding stiffener 

posts to side sheets — 

Operator controls spae- 
ing of spots. 








position. Most of the fillet welding 
on the underframe is accomplished in 
a single pass, but certain parts, like 
the body bolster center plate, require 
two passes, the first with a '4-in. rod, 
the second with 5/16-in. rod. 

For the welding of thin gauge ma- 
terials, such as the end sheets, both 
Lincoln and Hollup lightly-coated rods 
are employed. 

While most of the arc welding is 
handled with d-c. machines, the Michi- 
gan City plant has a total of three a-c. 
transformer-type welders which are 
used for jobs which demand elimina- 
tion of arc blow. This a-c. welding 
is particularly applicable on the bolster 
center plate, which is about the most 
complicated welded sub-assembly on 
the underframe. Working space is con- 
fined and there is quite a bit of welding 
in corners which it is stated would 
otherwise be difficult to reach. A-C. 
welding is also employed in applying 
the draft lugs to the center sill sec- 
tions before assembly of the latter. 
A-C. welding is also employed for the 
longitudinal butt weld in the center 
sill. A 5/16-in. electrode is used and 
with two operators the production can 
be maintained at a rate of three center 
sills per hour. 


Center-Sill Assembly Jig 

A special jig has been built to expe- 
dite the welding of the Z-bar sections 
into the center sill. Sometimes the 
rolled sections from the steel mill are 
bowed, because of internal stresses 
set-up during rolling and it is necessary 
to clamp them rigidly on the center 
sill jig in order to produce a welded 
center sill that is absolutely true in 
alignment. No stress relieving is em- 
ployed on the center sill, or in fact on 
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any part of the welded underframe. 
The purpose of the A.A. R. impact 
tests was to determine if stress-reliev- 
ing of underframe assembly was neces- 
sary and the results indicated that it 
was not needed. 

Another a-c. welding application is 
fabrication of the side bearing stiffen- 
ers on the body bolster. This is done 
with a 4-in. rod. 

The remainder of the sub-assembly 
welding on the underframe is accom- 
plished by means of d-c. arc welding. 
To expedite this work, special posi- 
tioning fixtures have been constructed 
so that most of the welding can be 
done in the downhand position. The 
positioning jigs, as they are called, 
were built in the shop at very little 
expense and are an important factor 
in keeping down the cost of arc weld- 
ing. The side arms and floor stringers 
are welded to the center sill in a spe- 
cial jig to secure proper alignment. 
One of the illustrations shows the com- 
pletely welded underframe. 

Riveting is employed in making the 
corner post seam for application of the 
ends to the car. Riveting is also em- 
ployed in applying the side sill to the 
underframe. It is stated that riveting 
appears to be more advantageous than 
welding for these particular joints. 
I.C. C. safety requirements also com- 
pel the use of riveting in the applica- 
tion of ladder steps and other safety 
equipment at the ends of the car. 


Final Assembly Procedure 


In final assembly, the first procedure 
is to apply the sides to the underframe 
by riveting. Next, is the application 
of the ends by riveting. This is fol- 
lowed by application of the roof to the 
car and spot welding the roof seam to 
make it water-tight. It is also neces- 
sary to spot weld the connections to 
the roof carlines. This completes the 
car as far as the steel work. The car 
is then moved to the wood shop where 
carpenters apply the floor, lining nail- 
ers to the sides, and then the wood 
lining. Two coats of varnish on the 
wood lining complete the car. 

The trucks are standard design 
using wheels with chilled tread. The 
wheels weigh 695 lbs. and are of the 
light-weight design recommended by 
the Association of Chilled Car Wheel 
Manufacturers and approved by the 
A. A.R. The trucks on the Pullman- 
Standard car weigh 14,600 Ibs. (per 
car) as compared to a weight of 15,400 
Ibs. for the standard A. A. R. steel car. 
This dead weight saving of 800 Ibs. 
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per car is accomplished by the use of 
light-weight chilled tread wheels (440 
lb. saving) and a special alloy steel 
truck bolster (360 Ib. saving). 


Inspection and Testing 


All welding is subjected to close 
supervision and constant inspection 
and testing. A spot welded test speci- 
men is made by each machine every 
production day and this specimen is 
given a destruction test to make sure 
that spot welding procedure is 100 per 


cent correct as to timing, pressure,  ur- 
rent, etc. Experienced arc welers 
have been trained for the job of in- 
spection and it is their responsibility 
to watch the welding operators while 
doing their job and to inspect their 
work after they are finished. rc 
welding operators are put through a 
period of training, fitting them for the 
particular production job they are to 
do. They are required to pass qualifi- 
cation tests, similar to those set up by 
the American Welding Society. 


Welded Skin-Plates Used 
On T.V.A. Spillway Gates 


* The design, fabrication, and assem- 
bly of the steel spillway gates for the 
Pickwick Landing Dam on the Tennes- 
see River are of interest to welding 
men. This dam is one of the larger 
spillway units of the giant T. V. A. 
project and the first with welded skin- 
plates. 

Each gate is composed of separate 
top and bottom sections, having the 
vertical side girders equipped with 
double flange rolled steel wheels mount- 
ed on over-hung axles. 

The bottom sections will be sub- 
jected to the greater pressures and are, 
therefore, larger and heavier, each 
weighing about 65 tons. They are 41 
ft. wide and 20 ft. 5 5/16 in. high and 
have six roller bearing fitted wheels 
on each side. Heavy fabricated silicon 


Welded gates being in- 
stalled by crane on top 
of spillway deck— All 
gates were delivered to 
the job by barges. 





steel girders and diaphragms compose 
the frame work to which is welded a 
Y4-in. steel skin-plate. It is said that 
these are the first spillway gates to 
have welded skin-plates. 


The top sections measure 41 ft. by 
20 ft., but weigh only 40 tons. These 
parts are equipped with three bronze- 
bushed wheels on each side. Steel 
work consists of 36 ft.—160 lb. wide- 
flange beams with supporting dia- 
phragms. 


Dravo Corporation, Pittsburgh, Pa., 
fabricated these gates and is also en- 
gaged in fabricating 38 additional spill- 
way sections of the same type, which 
will be installed in the Guntersville 
Dam, another T. V. A. unit on the 
Tennessee River. 
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Third of a series 


of practical articles 





Two welding operators 
using an a-c. transfor- 
mer welder to fabricate 
the end frame of a huge 
power transformer — 
Photo, courtesy of West- 
inghouse Electric & Mig. 
Co. 
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Technique of Arc Welding 


* Part 3—Procedure recommended for building 
up worn surfaces and for hard-facing—How to 
make fillet welds without undercutting the plate 


By ROY OWENS 


Welding Instructor, Electro-Motive Corp., LaGrange, Ill. 


IGURE 17 shows a motion that is 

very good for reclaiming worn 
parts on flat surfaces and is also ex- 
cellent for hard facing, as the operator 
can get a uniform amount of build up. 
If a very thin surface is desired a 4 
in. electrode with 125 to 150 amp. will 
be found efficient but if a thicker surface 
is desired then use a larger electrode 
and increase the heat accordingly. 
With this motion penetration is not so 
important, only enough is needed to get 
good fusion. If the first pass does not 
give the proper build up a second or 
third pass may be applied. By run- 
ning the second weld in a cross direc- 
tion the filler metal is kept at an even 
height and a smoother surface is ob- 
tained. If the second pass is applied 
parallel to the first pass low spots are 
almost sure to result. Similarly with the 
second and third passes. This motion 
will give the same results as a series of 
beads run in one direction, lapping the 
bead half-way over the adjoining bead, 


but this motion adds metal more uni- 
formly. 

Care should be taken to see that all 
slag and scale is removed before addi- 
tional metal is added. Welds of this 
kind will give best results if made two 
to four inches in width, as the heat will 
be spread over a large area. Heavy 
heats can be used successfully and the 
operator can travel somewhat faster. 
The electrode should be held about 
five degrees ahead of the weld, and the 
bead should lap half over the previous 
bead on the back and forth strokes. 
This type of weld is recommended only 
for building up, hard-facing, and for 
filling up porous metal. This motion 
can be used successfully in the vertical 
position working from bottom up. 

Before starting on fillet welds men- 
tion should be made of the high-speed 
electrode especially developed for down- 
hand or position welding. This type of 
electrode usually has an extra-heavy 
coating and the coating has a very high 


melting point almost equal to that of 
the steel wire. The operator will have 
some difficulty in distinguishing the 
slag from the molten metal, until he 
has had a few hour’s experience with 
this type of electrode. Another im- 
portant factor is that the build up of 
the slag will be misleading to the oper- 
ator. As the heavy coating is depos- 
ited on the weld in back of the crater 
it will appear that a very high build up 
is being obtained, but when the slag is 
removed it will be found that it is ap- 
proximately 1/3 slag and 2/3 metal. 
Some of the advantages of the heavy 
coating are that there are less heat 
losses in the electrode; also the coating 
forms a gas around the arc stream and 
protects the metal that passes from the 
electrode to the work from the oxygen 
and nitrogen in the atmosphere. The 
coating covers the weld as fast as the 
metal solidifies and allows the weld to 
cool slowly. As a consequence the 
weld will have greater ductility and 
will be easier to machine as most 
metals when cooled slowly become an- 
nealed. Therefore, slag should not be 
removed immediately after weld is fin- 
ished, but should be allowed to cool 
before removing. Caution should be 
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Fig. 17—Type of electrode motion recom- 

mended for building up worn surfaces: 

also excellent for hard-facing, because of 
uniform build up. 


taken not to remove hot slag as flying 
chips might cause the loss of an eye or 
very painful burns. At the same time 
if allowed to cool the slag can be 
cleaned with less effort and a better 
weld will result. 


Restriking the Arc 

The operator may have some diffi- 
culty in striking an arc with most elec- 
trodes of this type, after the electrode 
has been partly used, because some 
manufacturers use a coating which 
comes to a molten stage at a few de- 
grees below the metal used in the elec- 
trode. When the arc is broken the 
coating will flow together over the end 
of electrode and seal it. Some manu- 
facturers use a coating that does not 
burn quite as fast as the electrode and 
will extend over the end of the elec- 
trode when the arc is broken; there- 
fore, the electrode must be brought 
into contact with the work by using 
a heavier impact to break the coating 
and allow the circuit to be completed. 
This type of electrode does not require 
any side motion but only a steady for- 
ward motion. If any side motoin is 
used it may give the ripple a zig-zag 
appearance. A side motion may also 
cause slag pockets along the side of 
weld.* 


Maximum heat for the specified size 
of this type electrode should always be 
used. Electrode should be carried at a 
90 deg. angle from the work. The size 
of electrode and the speed at which the 
operator travels will govern the size of 
the weld. This electrode is recom- 
mended for the following reasons: (1) 
a time saver, (2) appearance, (3) its 
ductility and (4) high tensile strength. 
A weld of this electrode will have a 
tensile strength of approximately 60,- 
*F. R. Boxwell, welding instructor, Hollup Corp., 
Chicago, offers the following comment on the 
above paragraph: “This type of electrode 
(heavy-coated high-speed) is commonly used with 
a weaving movement and will produce a fine 
ripple and sound weld with no slag pockets, 
when proper heat and rod technique is used. 
About 75 per cent of all welding with this type 


of electrode is ing done with a weaving 
motion.” 


000 to 70,000 psi. As the coating gov- 
erns the polarity of the electrode and 
each manufacturer uses a different 


formula for the electrode coating it is 


necessary to use the polarity recom- 
mended by the manufacturer. 


Straight Fillet Welds 

Figure 18 shows a fillet weld in a 
corner running a straight bead. No 
side motion is used. The electrode is 
15 deg. ahead of the weld to allow the 
arc to keep molten metal blown back 
to a greater height and for better pene- 
tration. The electrode is approximate- 
ly 40 deg. from the horizontal plate. 
If electrode is held at a greater angle 
from the horizontal plate, undercutting 
on the vertical plate is likely to happen 
and a weld that will extend out on the 
horizontal plate further than on the 
vertical plate. The way the work is 
assembled will make a difference. As 
shown in Fig. 18, the vertical plate 
extends to the lower edge of the hori- 
zontal plate, which means that the weld 
is being made into the side of the ver- 
tical plate and on the edge of the hori- 
zontal plate. It will take more heat to 
penetrate a flat surface than on the 
edge of the plate. The vertical plate 
will have a larger surface to conduct 
the heat away from the weld and it is 
less probable that undercutting will 
occur with this type of joint, as often 
happens if the plates are reversed with 
the vertical plate standing on the hori- 
zontal plate. Welds of this type can 
be made with a straight or reversed 
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Fig. 18—-Recommended method of run- 

ning a straight fillet bead—Undercutting 

is minimized by angle of electrode and 

by the relationship of the vertical and 
horizontal plates 
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Fig. 19—End view of fillet weld to indi- 

cate correct position of electrode for mini- 

mum degree of undercutting on the ver 
tical plate 
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Fig. 20—Method of making a fillet weld, 
using a triangular motion of electrode— 
Very good on poor fits. 





polarity electrode, depending on the 
kind of weld required. If maximum 
penetration is required and less build 
up, a reverse polarity all-position elec- 
trode is recommended. But if a larger 
filling is desired a straight polarity 
electrode should be used. 

Figure 19 shows an end view of 
Fig. 18 and indicates the electrode at 
the correct position. In this type of 
weld the operator may encounter some 
trouble with contraction. The plates 
are at a 90 deg. angle and when the 
weld is being made and when it begins 
to cool, contraction will set in which 
will draw the plates together. The 
amount of filler metal added will deter- 
mine the amount of contraction (the 
more filler metal the greater the con- 
traction). There are various ways to 
overcome the contraction. One meth- 
od is peening the weld before the work 
has cooled completely. A_ second 
method is to use clamps or other de- 
vices to hold the work rigid while the 
weld is being made. Work must be 
allowed to cool before removing clamps. 
Welds made while work is being held 
rigid must be annealed or normalized 
to release the stress. If stresses are not 
removed from weld it may possibly 
cause weld failure when in service due 
to metal fatigue. 


For Poor Fitting Joints 

Figure 20 shows a fillet weld using 
a triangular motion. This motion is 
very good on poor fits and for making 
a large weld in one pass. Caution 
must be taken to fuse in the corners 
as less heat will be used with this mo- 
tion than in the weld shown in Fig. 18, 
which will increase the chances of non- 
fusion in the corners. The reason for 
low heat is to have the metal in a 
somewhat plastic stage when it is de- 
posited so that it will not flow away 
from the vertical plate. Also the work 
will absorb more heat due to the time 
spent in making the desired deposit 


(Fourth article of Mr. Owen's series will aij 
next month.—— Editor) 
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Hudson Saves $3 Per Body 
By Electric Arc Welding 


* Savings of $3 per body are obtained 
by the Hudson Motor Car Co., De- 
troit. Mich., by use of plain butt arc 
welding in place of conventional spot 
welding and soldering. Although the 
information is just being released, the 
method has been in use for 3 years in 
fabricating hundreds of thousands of 


be dies. 





FIG. 1—Fabricating sedan body at 
Hudson Motor Car Co., Detroit, Mich.. 
using plain butt welding by electric 
arc process which saves $3 per body. 


Plain butt welding of Hudson bodies 
is done in jigs (see Fig. 1). The roof 
panel and rear quarter panel are 
clamped in position with the edges of 
the panels abutting. Two arc welding 
operators working on the inside, apply 
metal in one pass of the electrode, ob- 
taining 100% penetration through the 
joint, thus virtually eliminating the 
need for filling the outside of the seam 
with solder. One dollar’s worth of 
solder is saved per body, since the 
electrically welded seams require only 
slight tinning to assure smoothness for 
finishing. Total savings of $3 include 
savings in cost of solder, plus the vari- 
ous operations of tinning, forming, re- 
moving excess solder and polishing the 
surface for finishing. The welding is 
done with “New Lightweld” electrodes 
made by Lincoln Electric especially for 
welding thin gage metal. The joint is 
approximately 18 in. long on the sedan 
(see Fig. 2) and 36 in. long on the 
coupe, extending from a point adjacent 
to the rear window to the truck open- 
ing. There are of course two of the 
joints per body, one on each side. 

In addition to saving $3 on every 
body, the new method is reported by 





FIG. 2—Finished weld joining roof 

panel to rear quarter panel in Hudson 

sedan body. Weld made in one pass 
by electric arc process. 


Hudson officials to provide stronger 
construction, free from leaks, squeaks 
or distortion, and elimination of pin 
holes and pop-outs which sometimes 
result with conventional methods dur- 
ing the painting operations, due to 
heat of enamel baking which causes 
the metal to rise under the solder. 
» « 


Flywheel Clutch Face 
Resurfaced With Bronze 


* An interesting instance of the use of 
bronze welding rod for the resurfacing 
of a bus flywheel was recently re- 
ported. The accompanying photograph 
shows the test wheel as it came out of 
the bus. The face of the wheel that is 
seen is the clutch face, which under- 
goes considerable wear. 

This clutch face was built up with 
about 3 lb. of wear-resisting bronze 
welding rod. Altogether, 2 hr. were 


required for the rebuilding job, 30 min. 





Worn clutch face from bus flywheel 
before resurfacing with bronze weld- 
ing rod. 


for the welding operation, and 1'% hr. 
for machining. The cost for a new 
part similar to this would have been 
about $20, while the reclamation 
charges were under $4. 

From latest reports, this rebuilt 
clutch face has now run 25,000 miles 
and is said to be as good as new. 
While the regular flywheel lasts about 
100,000 miles, so that no actual com- 
parison has as yet been made, it is the 
feeling at the maintenance shop that 
the rebuilt flywheel will last as long as, 
if not longer than a new wheel. And 
since their reclaiming cost is under $4, 
this shop has already standardized on 
the reclamation of flywheels by this 
process. 

» « 


Welded Steel Chairs 
Lighter than Wooden Ones 


* Designed and engineered not only 
for beauty, but for improved posture 
and comfort with proper weight distri- 
bution and back support, the suite of 
metal office chairs designed by Glenn 
W. Tammen for the Harter Corp. of 





Welded steel office chairs are lighter 
than wood chairs. 


Sturgis, Mich., strikes a new note in 
steel office furniture. For the first 
time all metal office chairs have been 
designed to take full advantage of the 
material, instead of copying forms pre- 
viously made of wood. This permitted 
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graceful proportioning evolving beau- 
tiful forms difficult of accomplishment 
with wood. In addition to achieving 
greater beauty and comfort, the steel 
chairs (steel base on swivel chair) with 
all joints electrically welded are actu- 
ally lighter than would be similar 
chairs made of wood. The swivel chair 
is fitted with soft rubber ball bearings, 
and glides on arm and side chairs are 


of rubber-cushioned hardened steel. 


» « 


Welded Tanks Fabricated 
From Second-Hand Plate 

* Starting in a small way two years 
ago, by cutting down old oil storage 
tanks and using the salvaged steel 
plates to fabricate smaller run-down 
tanks, which are used extensively in 
the oil fields, the Central Steel Co., 
Tulsa, Okla., is today turning out a 
fine finished product using second-hand 
plate exclusively. The tanks, built of 
used plates, have much longer life due 
to the fact that the steel is considerably 
heavier than would be the case in new 
construction and the fact that second- 
hand material is used makes it possible 
to produce a product at an attractive 
price. 


“~ —. =. 
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FIG. 1—Water tank fabricated from 


second-hand plate. 











Figure 1 shows a water tank which 
has been fabricated entirely of plates 
salvaged from old oil storage tanks. 
The plate has been worked up in such 
an effective manner that it is practi- 
cally impossible to distinguish it from 
a tank built of new material. 

The old rivet holes are cut out by a 
power shear, in the case of light ma- 
terials, and with a cutting torch, in the 
case of heavy plates. Figure 2 illus- 
trates the production line. The vari- 
ous pieces of steel composing a tank 
are first tack welded together. Then 
the assembly is placed on automatic 
rollers which revolve the tanks into 
proper position for final welding. The 
shielded arc process of electric welding 
and equipment supplied by The Lin- 
coln Electric Co., Cleveland, Ohio, are 


used. 
» « 


Simple Pipe Braces 

*% Sections of old pipe, with nuts 
welded on the end, make excellent 
braces for concrete forms. The idea 
is also applicable to mine timbering or 
bracing shoring in an excavation. A 
threaded bolt is used in the nut to 
tighten up the brace. This may be 


used at both ends of the pipe, or in the 
right 


middle, by cutting and left 








An effective way to 
utilize scrap pieces 
of pipe. 


FIG. 2—-Production line in the shop. Automatic rollers rotate the tanks for welding. 
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threads. For an _ inside 


stiffener a 
washer, fitting snug in the pipe, may 
be welded on the end of the bolt ind 
inserted before welding the nut to the 
pipe. 
in the concrete when poured 


Braces of this type can be lef 


» « 


History of Safe-Ending 
Boiler Flues on N. & W. Ry. 


By R. G. HENLEY 


*% In 1912 John A. Doarnberger, mas- 
ter boilermaker of the Norfolk & 
Western Ry., was in Lynchburg, Va 
and while passing the Thornhill Wagor 
Works noticed through the window, the 
use of a resistance welder for welding 
wagon tires and hub bands. 
permission to go in 


Securing 
and watch the 
work, he conceived the idea of welding 
boiler flues by this method. 

Upon returning to Roanoke he wrot 
the Thomas Electric Welding Co., 
Lynn, Mass., for more information re- 
garding this machine. They informed 
Mr. Doarnberger that they had not 
attempted any welding of pipe or boile: 
tubes. Upon request they made up a 
welding machine having 
would accommodate boiler flues and 
sold it to the Norfolk & Western o1 


dies which 








30 days’ approval. This machine (No 
20-A electric welder, Model M) was 
installed in the Roanoke, Va., shops in 
1913. It was a success from the be- 
ginning and is still in service, although 
improvements have been added fron 
time to time. 

Prior to the purchase of this machine 
the railroad safe-ended all flues by the 
coke fire method and at that time was 
running three fires with an approximate 
total output of 36 flues per hour. This 
machine having an output of 50 flues 
per hour replaced the three fires. 


*Superintendent of Motive Power, 
Western Railway, Roanoke, Va. 
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From 1913 to 1918 it was the prac- 
tice to use the square butt weld. On 
account of occasional failures in the 
welds, usually a complete break which 
generally caused an engine failure, we 
changed from the butt to a 15-deg. 
scarf weld. This scarfed weld has been 


in use since 1918. It required ap- 
proximately three years to replace all 
flues having the square butt weld with 
the scarfed weld. 

The failures of flues have been 
greatly reduced through the use of the 
scarfed weld. When the butt weld was 
first started flue failures were occurring 
at the rate of 10 to 15 per month. Our 
record in recent years on failures of 
scarfed welds is: 


1929—2 1930—2 1931—3 
1932—1 1933—O 1934—1 
1935—1 1936—1 1937—O 


The 1937 record is significant when 
consideration is given to the fact that 
approximately 60,000 safe end appli- 
cations were made during that time. 

The 15-deg. scarfed weld is used on 
2-in., 24%4-in. and 2%-in. No. 12 
B. W. G. flues. For the larger super- 
heater flues, which are No. 9 B. W. G., 
a 20-deg. scarf is used. We do not 
condemn the straight butt weld, be- 


Boiler flue welder which 
has been in continuous 
operation in Norfolk & 
Western shops since 
1913—Machine makes a 

15-deg. scarfed weld. 


cause when properly made it is equal 
to the scarf weld. When the butt weld 
fails, however, there is danger of the 
two ends of the flue separating and the 
long end dropping down, causing an 
engine failure. This does not happen 
with a scarfed type weld. 


» « 


Broken Steel Mill Roll 
Repaired By Gas Welding 


* An alloy cast-iron roll used for roll- 
ing hand rounds in a 16-in. bar mill 
had a section of the collar broken out 
between two of its grooves. By means 
of the oxy-acetylene process, the 
broken collar was rebuilt and the roll 
returned to service at a minimum of 
time lost and expense. 

The roll weighed 2,250 lb. and had 
grooves ranging from 27% to 37% in. 
in diameter. The damaged collar was 
between 3 and 3'%-in. grooves, and the 
section which had broken out was ap- 
proximately 3 in, long and | in. deep. 

The roll was removed from the bar 
mill and supported on its bearing ends 
by means of rollers, thus permitting it 
to be turned easily. In addition, a 


heavy piece of steel was placed under 


MMi) 





The circular chalk mark indicates the rebuilt section of this 
alloy cast-iron roll. 








one of the collars near the center of 
the roll to prevent sagging. A firebrick 
furnace was then built around the roll 
with just the roll necks protruding, 
where they were supported on the roll- 
ers. Steel plates were used as a cover 
for the furnace. 

A charcoal fire was started and the 
roll was preheated slowly. In order to 
assure its being heated uniformly, the 
roll was given approximately a quarter 
turn every 5 min. This procedure was 
followed for 7 hr., at which time the 
roll was at a uniform temperature and 
just turning from a black to a red heat. 


Welding Procedure 

As the roll was a special wear-re- 
sistant, chromium-nickel cast-iron, 
welding rod of approximately the same 
composition was used. A layer of this 
rod was deposited in the broken space, 
and the roll then given quarter turns 
at approximately 5-min. intervals until 
it had made a complete revolution. 
Another layer of weld metal was then 
added, and the roll again turned. This 
was repeated four times until the 
broken section was completely rebuiit. 
The turning procedure assured that 
the roll remained at a fairly even tem- 
perature during welding. 

The total time required from the 
start of the first welding operation to 
the completion of the last operation 
was approximately 1% hr. Of this, 
more than half the time was consumed 
in turning the roll. 


Slowly Cooled 


After the welding was finished, the 
holes in the furnace were luted with 
fire clay to exclude the air. Also, sev- 
eral layers of asbestos were laid on the 
steel sheets covering the top of the 
furnace so as to hold the heat within 
and allow the roll to cool slowly. A 
man stayed with the job all night, 
turning it at regular intervals. The 
roll was then allowed to cool in the 
furnace over the week end. 


When the roll was removed from the 
furnace, the rebuilt section appeared 
to be very satisfactory. There were no 
furnace checks in the weld or sur- 
rounding metal, nor had the roll 
warped in any way. Hardness deter- 
minations taken both before and after 
welding, indicated that preheating had 
apparently softened the roll a little, 
but not sufficiently to affect its opera- 
tion. Finally, the weld metal was 
machined. Upon completion, the roll 
was returned to service. 
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Wedge Chill Rings 
Facilitate Pipe Welding 


* The Wedge split chill ring for welding 
pipe and oil casing is a recent development 
for saving time and doing a better job. This 
simple device speeds alignment of pipe, saves 
filler metal, eliminates “icicles” inside the 
pipe and helps to make a more perfect union. 
It is said that this type of joint has the 
highest rating of all joints for oil casing and 
is claimed to be the most economical. Wedge 
Protectors, Inc., Cleveland, Ohio, who make 
the Wedge split chill ring, claim that it has 
proved its value to pipe welding contractors 
and is no longer an experiment. The human 
element in pipe welding is largely eliminated 
by use of the chill ring. Recognizing that 
tolerance in piping exists, the Wedge ring, 
instead of being a solid ring, is split which 
allows it to spring and adjust itself firmly to 
any variation of inside diameter. 





Pipe welded with Wedge split chill 
ring. 


An important feature of the Wedge ring 
is that at the contact points of the ring with 
the pipe, it has a slight bevel to allow easy 
approach in the pipe and a flat surface next 
to the bead so that the ring will not spring 
out, but will be held in place. The thickness 
of the ring is such that it causes little resis- 
tance to the flow, and yet is of adequate 
strength to center and line up the pipe. It is 
still thick enough not to burn through. 

The raised bead is of proper width to meet 
welding specifications, bringing the two ends 
of pipe to correct spacing and lessening the 
amount of welding rod to be used and the 
amount of welding time consumed. The 
inside of the ring is absolutely smooth and 
level and has chamfered edges which cut 
down the resistance to the flow and offer 
little or no obstruction. Wedge rings are 
carried in stock for all standard pipe sizes up 
to 20 in. 

» « 


Revolving Welding Table 
Cuts Production Costs 


* A power-driven positioning table to fa- 
cilitate the welding of tanks and circular 
objects has been developed by the Welding 
Division of Ransome Concrete Machinery 
Co., Dunellen, N. J. 

The table is 31 in. diameter and 25 in. 
high when horizontal. It has 8 lines of 
radial slots for bolting work. It is tilted by 
hand-operated self-locking worm and wheel. 
The table tilts to a vertical position, either 
side of the center line, and in this position 





Ransome motor-driven positioning 
table. 


will carry a load of 600 Ibs. with a maximum 
diameter of 34 in. Work of larger diameter 
can be carried in the vertical position on one 
side of the center. 

The table is driven by a % hp. electric 
motor driving through a variable speed trans- 
mission and worm gear reducer. Range of 
table speeds is .055 to 333 rpm. correspond- 
ing to welding speeds of 43 to 2.6 ft. per 
min. on a 30 in. diameter. Speed is adjusted 
by a handwheel on side of housing. The 
drive is reversible and table can be driven in 
either direction. For quick positioning the 
table can be instantly disconnected from the 
driving mechanism. 

By its use it is claimed that an average 
saving of 30% to 50% on welding labor on 
cylindrical products has been experienced. A 
net saving of 5% to 7% on welding rod 
is also claimed on cylindrical or circular 
products. 

» « 


Mogul Compressor Head 
For Converting Ford Engine 


* For converting a Ford Engine (Model A 
or Model B) into an air compressor capable 
of delivering 105 cu. ft. per min. at 100 Ibs. 
pressure, the Metallizing Company of Amer- 
ica, Inc., Los Angeles, Calif., has developed 
a special attachment known as the Mogul 
Compressor Head. It is stated that this new 
device has been tested for three years in 
actual service and has given a very good 
account of itself. The converted air com- 


pressor unit can be driven by either an elec- 
It requires a 


tric motor or gasoline engine. 





Mogul compressor head for Ford 
engine. 
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20 hp. motor at 1,200 rpm. to deli, ‘ 
rated output of 105 cu. ft. per min. Wit! 
15 hp. motor at 900 rpm. the output 

cu. ft. per min. .A flexible coupling is recon 
mended for direct drive. The 
comprises five steel members; 
support, front motor support and intermed 
ate members to make up a rigid assemb! 
These parts are all formed and drilled to } 
bolted to the standard base as shown in the 
illustration. 


motor 


rame 


the rear motor 


» « 


General Electric Announces 
Three New Welding Electrodes 


* Three new arc welding 
protected by a heavy extruded coating, hay 
been announced by General Electric’s Indus 
trial Department. These electrodes, desig 
nated as Type W-20E, Type W-22E, an 
Type W-23E respectively, are intended { 
shielded arc welding of mild steel 

Type W-20E—This new 
cially designed for general purpose, singk 
multiple-pass arc welding of mild steel in an 
position to produce shielded-ar« 
excess of that required to meet paragra, 
U-69 of the A.S.M.E. Boiler Code. It 
particularly suitable for high-speed, singl 
pass welding and for jobs where fit-up 
likely to be poor. Spatter loss is low 
weld bead is smooth, and slag is easily 
moved. The flux coating is hard 
readily chipped, or damaged by moistu 
Ductility of the deposit is unusually 
and resistance to corrosion is comparable t 
that of mild steel. The electrode is rec 
mended for operation with a- 
(straight polarity) 

Type W-22E—This type electrode 
signed for high-quality, single- or multi 
pass arc welding of steel in any position 
produce shielded-arc quality in excess « 
required to meet Paragraphs U-68 and | 
of the A.S.M.E. Boiler Code. Ductility 
the deposit is unusually good, and resistar 
to corrosion is better than that of mild ste 
This is a fast-melting, smooth-flowing 
trode and with it dense deposits can be 
without slag inclusions or gas pockets. Spa 
ter loss is low; slag is easy to remov 
the weld bead is smooth. The 
hard and not readily chipped or damaged 
moisture. 

Although vertical and 
with this electrode is usually done with 
5 /32-in. size or smaller, the 3/16-in. size } 
be furnished with two types of coatings, } 
for overhead and vertical work and the othe 


electrodes, ea 


electrode is espe 


quality 


and n 


coating 


j 


for horizontal welding. This elect: 
recommended for use with d- revers 
polarity). 


Type W 23E—Type W-23E electrode 
designed primarily for high-quality ar 
ing of mild steel in the flat position t 
duce shielded-arc quality in excess 
required to meet Paragraphs U-68 and | 
of the A.S.M.E. Boiler Code. Duct 
excellent and resistance to corrosion i 
than that of mild steel, it is claimed 

This is a high-current, or “hot” 


overhead welding 
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New Product Developments 


that weld metal is quite fluid and washes 
D on the side walls of deep-groove 
‘oint nd fillets. Single- or multiple-pass 
bes n be made at high speeds without 


isions or gas pockets. Spatter loss is 
slag is easy to remove. This elec- 


trot so has a hard flux coating which is 
not readily chipped or damaged by moisture. 
A modification of this electrode is also avail- 
able coils with heavy taped coating for 
automatic welding. This type of electrode is 


recommended for operation with a-c. or d-c 
reverse polarity). 
» « 


Spot Welder Designed For 
Asbestos Core Gaskets 


* The Eisler Engineering Co., 749 S. 13th 
St. Newark, N. J., has recently developed a 
welding machine for welding the metal 
hinder on asbestos core gaskets. Due to the 
character of the gasket’s construction, with 
asbestos insulating material separating each 
complete winding of the metal binder, it is 
essential that both welding electrodes contact 
the top of the work. This so-called over- 
head spot welding prevents the gasket from 
unwinding by welding the end of the binding 
strip to that part of the strip directly be- 
neath it 

The machine is provided with a hand- 
wheel for raising or lowering the electrodes 
to the approximate welding position. The 
welder illustrated is foot operated. Air- 
operated and motor-driven types are also 
manufactured. This particular machine has 
a 10 kva. rating, and is arranged for weld- 
ing stainless steel gasket binders. 

Flow of current during welding is accu- 
rately gauged by the timer and contactor 
which is built into the unit. Production is 
approximately 600 gaskets per hour. Pro- 
vision can be made for winding the gasket 





Eisler spot welder (10 kva.) for weld- 
ing stainless steel gasket binders. 








materials on the welding mandrel of this 
machine, thus saving the time required for 
transferring the gasket from the winding 
machine. 

» « 


Air Cleaner For Welding 
and Grinding Applications 


*% A new machine, which conditions air by 
filtering out dirt particles and which is 
claimed to remove approximately 95% of 
the dirt from the air in the vicinity of grind- 
ing, welding and other shop operations, has 
recently been announced by The Lincoln 
Electric Co., Cleveland, Ohio. The machine 
also draws smoke and heat away from the 
work thus contributing materially to the 
efficiency of welders and to the general im- 
provement of shop conditions. It can also 
be adapted for blowing smoke away where 
such operation is desired. 





“Linconditioner,” new air-condition- 
ing machine being used in conjunc- 
tion with welding of copper to carry 
smoke and dirt particles away from 

the operator. 


The new air conditioning machine, known 
as the “Lincond:tioner,” has been developed 
to provide work shops an economical solu- 
tion to the problem of cleaning shop air 
It removes the smoke and dirt at their source 
rather than after they have combined with 
large quantities of air. This requires less 
power. Also, since no air is taken in or 
blown to the outs:de of the building, the new 
machine conserves p!ant heat 

The “Linconditioner” consists of a motor 
driven fan which produces suction through a 
flexible metal tube. The fan draws the air 
through the flexible tube and exhausts it in 
a filter which is located in the periphery of 
the power unit. The flexible tube is sup 
ported by a welded steel arm and spring 
arrangement as shown in the illustration, so 
that the nozzle can be shifted to any desired 
spot within the operating radius of the tub- 
ing. When the “Linconditioner” is used for 
removing and filtering the air, a rubber cap 
is kept over the blower outlet. When used 
for blowing, the rubber cap is removed and 
the flexible tube is placed in the blower outlet 

Power Unit—The fan is powered by a 
Y, h.p., 2 or 3 phase, 60-cycle motor. Motors 
can be furnished for 110/220/440 volts 
Motors ordered for 220 or 440 volts, 60 cycle, 
can be reconnected from one voltage to 
another, and can be used on a 50-cycle sup- 


ply of the same voltage. The leads of the 
“Linconditioner” can be connected directly 
to the motor studs on the switch of the 
welder control box if desired. This insures 
stopping of the air unit whenever the welder 
is not running 

FLEXIBLE Tuse—A welded steel support- 
ing arm holds the flexible tube in any desired 
position without the use of rods, hooks, saw 
bucks, brackets, etc. The tube can be swung 
around rapidly, turning in a swivel joint 
bushing at the top of the power unit. A 
supporting swing gives additional stiffness 
to the tubing and can be clamped at any 
point on the tube to suit the application. 
The standard flexible tubing is 10 ft. long 
and permits operation within a circle 14 ft. 
in diameter. Special lengths of tubing up to 
40 ft. are available. 

BLower Ovuttet—A _ short pipe extends 
from the side of the power unit which leads 
directly to the chamber above the fan. When 
the “Linconditioner” is used for suction, this 
pipe is closed by a rubber cap. By discon- 
necting the flexible tubing from the swivel 
joint and inserting the tubing in this blower 
outlet, the fan draws air through the suction 
opening and exhausts it through the tubing. 
This connection is applicable to welding oper- 
ations in tanks, pipes or large bases in order 
to blow away the smoke and heat and pro- 
vide greater comfort for the welding operator. 

It is also possible to use the “Lincondition- 
er” for removal of smoke by connecting the 
exhaust or blower outlet to a header which 
leads to the outside of the building. With 
this set-up, the air passes through the “Lin- 
conditioner” and it is not exhausted in the 
filter. 

» « 


New Transformer—Type 
Arc Welder—“Trans-Arc” 
* Several important advantages are claimed 
for a new transformer-type arc welder, the 
*Trans-Arc,” which has just been announced 
by the American Transformer Co., 178 
Emmet St., Newark, N. J. This equipment 
offers a low open-circuit voltage for greater 
safety and a relatively high voltage for main- 
taining the arc. 

These operating characteristics are secured, 


according to the manufacturer, through the 


r 


ty 





Transformer type arc welder has low 
open-circuit voltage and relatively 
high operating valtage. 
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use of a new circuit which utilizes con- 
densers in combination with a welding trans- 
former. The welding current is controlled 
by means of a continuously variable auto- 
transformer regulator, known as the “Tran- 
stat,” which varies the voltage across the 
condensers. This method provides complete 
flexibility of control and maximum economy 
of operation in a machine which is both 
compact and quiet in operation. 

Because of complete freedom from “mag- 
netic blow” uniform welds can be produced 
more consistently with a _ transformer-type 
welder, it is claimed. Such equipment oper- 
ates with a steady arc in all positions, when 
working on either light or heavy material, 
and as a result neater work at greater speed 
is possible. 

The “Trans-Arc” is manufactured in three 
popular sizes (150 amp., 300 amp., and 500 
amp.) for operation on either 230- or 460- 
volt, 60-cycle circuits. 

» « 

M. S. A. Air Line Respirator 

* Complete protection against welding and 
cutting fumes, paint spray vapors and pig- 
ments, fumes from molten or burning metals 
and toxic dusts, is provided by the new 
M.S.A. Air Line Respirator, recently de- 
veloped and placed on the market by the 
Mine Safety Appliances Co., Braddock, 
Thomas and Meade Sts., Pittsburgh, Pa. The 
new respirator is light and comfortable. 

The U.S. Navy half mask type face-piece 
is all rubber, easily adjusted and fits any 





Respirator permits operator to work 
entirely independent of gases present. 


face with a gas-tight seal. Incoming air is 
deflected from directly striking the face, and 
the exhalation valve meets U. S. Government 
specifications. A corrugated, non-collapsible 
all-rubber connecting tube extends from 
face-piece to flow control valve at the belt. 
A “bump-proof” handle and quick-release 


connection on the flow-control valve pro- 
vides added safety. 
An informative, well-illustrated bulletin 


describing the M.S.A. Air Line Respirator 
is available by addressing the manufacturer 
direct. 














Type W Foot-Operated Spot 
Welder Has Welded Steel Frame 

* Taylor-Winfield Corp., Warren, Ohio, has 
improved its Type W manually-operated 
spot welder. A one-piece all-welded steel 





Taylor-Winfield Type W spot 
welder. 


frame reduces weight, eliminates breakage 
hazard in transportation and handling, and 
provides a more rugged machine. Previous 
type of construction consisted of a two-piece 
bolted cast-iron frame. In the new design, 
attention has been given to pleasing appear- 
ance and elimination, as far as possible, of 
projecting surfaces. 

All electrical parts, except the low-voltage 
members, are fully enclosed, meeting all re- 
quirements of safety. The contactor has 
been completely redesigned and is more 
rugged and capable of withstanding heavy 
overloads. Attention has been paid to ready 
accessibility of all parts requiring adjust- 
ments. Transformer capacities of the ma- 
chine are 10, 15, and 20-kva., of any com- 
mercial voltage and frequency. Throat 
depths up to 36-in. are provided. The horns 
have an adjustable separation from 35¢ in, 
to 15% in. 

» « 


Eitherend Cable Connector 

for Arc Welding 

* Albert & J. M. Anderson Mfg. Co., 289 
“A” St., Boston, Mass., announces a special 
cable connector for easy connection and dis- 
connection of arc welding leads. These cable 
connectors are sold under the trade name 
“Eitherend.” A feature of their construction 
is the similarity of the terminal lugs, elimi- 
nating confusion in connection of welding 
cables. “Eitherend” connectors are designed 
to obtain quick and simple means for cabling 


together single - conductor welding cable. 


Both of the engaging parts are exactly alike, 
there is no problem of matching male or 
This eliminates loss of 
time in selecting proper cable ends. 


female connections. 





Eitherend cable connectors save time in field work. 
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Ground Clamp for Arc Weldinc 

*® Mueller Electric Co., 1583 East 31st & 
Cleveland, Ohio, has announced the M uelle; 
No. 33 Big Brute Ground Clamp for 

pleting the welding circuit on arc weldj 
jobs. This clamp is rated at 300 amp 
made of solid copper 


Spring 


tension js 





Mueller No. 33 Big Brute ground clamp. 





Ibs. Other dimensional data are : length. 7 


Stik, é 


in.; width, 134 in.; jaw spread, 2 in. Wit 
the Big Brute Ground Clamp the welder 
obtain a good electrical contact on his work 


eliminating possibility of current variati 
due to poor ground connection 


» « : 
Dual-Disc Respirator for S 
Protection from Nuisance Dusts 
* A new dual-disc respirator for protecti s 
against Type A, or nuisance dusts, wl “4 
employs unusually inexpensive throw-away 9 
filters, has just been developed in the indus =) 


trial hygiene laboratory of Willson Pra 
ucts, Inc., 274 Thorn St., Reading, Pa. 7 
respirator, designated as No. 750, bears A 
proval No. 2119 of the United States Burea 
of Mines and is said to be the eighth Wills 
respirator to be officially approved | 
Federal Government. 


sae aT 





Willson No. 750 dual-disc respirator. 


Inexpensive filters are essential 
occupations, particularly wet operatio1 
asmuch as only one filter is needed 1 | 
holder, and either side of the filter 1 : 
outwardly, the wearer has no diffi 
making filter changes when needed 
dual-disc filters provide 28 sq. in. of filter 
surface, offering the advantage of very | 
resistance to breathing. The manufacture! 
will be pleased to furnish complete intorn 
tion and prices upon request 








awa 
ndus- 
rod 


ureau 
ills 















A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) 
Weed Tire Chains e Welded and Weldless 
Chain « Malleable Castings 
Acco-Morrow Lubricators 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope e Tru-Loc Proc- 
essed Fittings e Crescent Brand Wire Rope 
Tru-Stop Brakes @ Tru-Level Oil Controllers 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines ¢ Floformers 
Special Machinery e¢ Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists ¢ Troileys 
HAZARD WIRE ROPE DIVISION 
Lay-Set Preformed Wire Rope e “Korddless” 
Wire Rope ¢ Preformed Spring-Lay Wire 
Rope e Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
Page Fence “ Wire and Rod Products 
Traffic Tape « Welding Wire 
READING-PRATT & CADY DIVISION 
Valves @ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 
Railroad Specialties 
WRIGHT MANUFACTURING DIVISION 
Chain Hoists @ Electric Hoists and Cranes 


In Business for Your Safely 
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@ Here’s an electrode that gives 
you speed and perfect welding qual- 
ity. It meets the requirements of a very wide range of work. 
Produces strong welds of high ductility. Has exceptionally low 
spatter and slag losses. Its easy handling qualities mean eco- 
nomical operation. 


Hi-Tensile ‘‘F”’ is excellent for horizontal, vertical and over- 
head jobs. It is just the electrode for the welding of Cro-man-sil, 
Cor-ten, H-T 50 and many other of the new alloy steels. Fits 
in perfectly on production, maintenance and construction work. 


See your local Page distributor. He will be glad to discuss 
your welding problem with you, and to give complete informa- 
tion about Hi-Tensile “‘F’’ and other Page Welding Electrodes. 


PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
MONESSEN, PENNSYLVANIA 
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Nlows of the Industry 














A. W.S. NOMINATING 
COM MITTEE 


REPORT OF 


The following candidates have been nom- 
inated for the 1938 annual election by the 
Nominating Committee of the American 
Welding Society : 


For PRESIDENT 
H. C. BoarpMAn, Chicago Bridge & Iron 
Co., Chicago, Ill. 
For First Vicet-PRESIDENT 
G. F. Jenks, Ordnance Dept., 
States Army, Washington, D. C. 


United 


For SECOND VICE-PRESIDENT 
T. C. Smirn, General Petroleum Corp., 
Los Angeles, Calif. 


For District Vick-PREsIpENT 
New York—New England District : 
W. F. Hess, Rensselaer Polytechnic, 
Troy, N. Y. 
Middle Eastern District : 
W. W. Perry, Cincinnati 
Cincinnati, Ohio. 
Middle Western District : 
K. L. Hansen, Harnischfaeger Corp., 
Milwaukee, Wis. 


Milling Ca. 


For TREASURER 
C. A. McCune, Magnaflux Corp., New 
York, N. Y. 


For Directors at LARGE 

C. A. Avams, Consulting Engineer, E. G. 
Budd Corp., Philadelphia, Pa. 

Marvin Cook, Humble Oil Co., Houston, 
Texas. 

F. T. Liewettyn, U. 
Pittsburgh, Pa. 

C. E. Woopman, Kansas City Bridge Co., 
Kansas City, Mo. 


S. Steel Corp., 


» « 


A. S.M.E. Sem1-ANNUAL MEETING, to be 
held in St. Louis, Mo., June 20-23, includes 
a welding and flame-cutting program on 
Wednesday, June 22nd. Technical meetings 
will be held at Hotel Statler. The following 


three subjects and speakers are on the 
welding program: “Oxy-Acetylene Surface 
Hardening,” A. K. SkEMANN; “Welding 


Applied to Plant Maintenance and Repairs,” 
H. R. Wass; “Arc Welding Costs,” E. W. 
P. Smit 


» « 


WELDING CLintc In New York Crry—Ap- 
proximately 750 welding operators, super- 
visors, executives, and others interested in 
welding, attended the welding clinic held on 
May 6-7, at the new headquarters of W HITE- 
HEAD METAL Propucts Co., 303 West Tenth 
St., New York City. Participating compa- 
nies included The International Nickel Co.. 
The American Brass Co., Handy & Harman, 
and Aluminum Company of America. 

The welding demonstrations were non-fer- 
rous in character. Demonstrations of oxy- 
acetylene and electric welding of Monel, In- 
conel, nickel and nickel-clad steel were given 
in the booth of The International Nickel Co. 


The American Brass Co. demonstrated oxy- 


acetylene welding, brazing, and electric weld-, 


ing of copper, bronze, etc. Examples of sil- 
ver soldering of the non-ferrous metals were 
performed at the Handy & Harman booth. 
Aluminum Company of America provided 
demonstrations of oxy-acetylene welding, 
oxy-hydrogen welding and electric welding 
of aluminum. 
» « 


5,000-LB. WeLpED PHOENIX FOR 
WESTERN Wortp’'s Farr 

A gigantic wrought iron Phoenix, 22 ft. high 
and welded into a single statue by more than 
6,800 ft. of running welds, will top the 400- 
ft. Tower of the Sun at the 1939 Golden Gate 
International Exposition. The huge metal 
bird weighs more than 5,000 Ibs. and is made 
up of 700 separate hand-shaped sections of 
special 16-gauge copper-bearing metal (hot- 
rolled Armco ingot iron). It has a surface 
area of more than 680 sq. ft. 

Electric arc-welding was employed 
throughout, and the job. was completed by 
nine craftsmen in 60 days. Special tools and 
molds were required, and the Phoenix was 
assembled around an 8-in. H-column from 
top to bottom with a cobweb of reinforcing 
braces. It was then cut into five sections, 
moved to Treasure Island, and re-welded 
around a duplicate H-beam, which anchors 
19 ft. into the Tower of the Sun below the 
bird's base. 

» « 


W. E. Rem™ers of the Electro Metallur- 
gical Sales Corp., was elected chairman of 
the Chicago Chapter, American Society for 
Metals at its monthly dinner meeting, May 
12, at the Medinah Club, 515 N. Michigan 
Ave. Mr. Remmers succeeds ELMER GAmM- 
METER Of the Carnegie-Illinois Steel Corp. 
Other officers elected were: vice chairman, 
H. S. Van Veet, American Can Co.; sec- 
retary and treasurer, E. A. TERWELL, Driver 
Harris Co.; assistant secretary, E. A. An- 
DERSON, Revere Copper & Brass Co. ELMER 
GAMMETER and K. H. Hossre, who served 
as secretary-treasurer during the past year, 
were elected to the executive committe. 
» « 


A.S.A. CoMMITTEE ON Dusts AND GASES— 
The American Standards Association has 
reorganized its Advisory Committee ap- 
pointed to develop standards for safe amounts 
of toxic materials in air. This Committee 
will have the responsibility of reviewing the 
work already done by other organizations of 
setting up specific standards to indicate the 
minimum quantities of toxic materials in 
the air which will produce recognizable 
physiological effects. It is recognized that 
these standards will have to be developed in 
the light of present knowledge and may have 
to be modified from time to time as addi- 
tional information is obtained. Some at- 
tempts have already been made by various 
authorities to establish permissible limits for 
a few of these materials. The Dust and 
Fume Code Committee, appointed by the 
legislature of Massachusetts is preparing a 
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table of maximum allowable concentrations 
of thirty-nine toxic substances. The Ameri- 
can Foundrymen’s Association has a . 
posed code on grinding, buffing and polishing 
U. S. Public Health Service has established 
a limit for granite dust and the Medica] i 
Series Bulletin of the Air Hygiene Founda- 

tion has also suggested maximum concentra- 

tions of free silica in working places. 
Haskell Laboratory of Industrial Toxicology 

is working on the problem of concentrations 

of dusts and gases also. (Industrial Stand- 
ardization, May, 1938, pp. 105-109). 


Ropert H. Heyer, metallurgist in the re- 
search laboratories of The American Roll- 

ing Mill Co., has been notified he will re- 

ceive the Charles B. Dudley Medal of the 
American Society for Testing Materials be- 

cause his paper, “Analysis of the Brinell 
Hardness Test,” offered at the society's 1937 
meeting was “an outstanding contribution in 

the field of research.” The medal, said to be sj 
one of the highest honors in metallurgy, will 
be presented to Mr. Heyer at the 1938 meet- 
ing of the society, June 27 to July 1, at At- 
lantic City, N. J. Mr. Heyer came to Armco 
from Purdue University, where he was ai 
instructor in metallurgy. 

















» « 
Henry Boornu, sales manager, Shawinigai 
Products Corp., New York City, has recenth) $ 


been re-elected as president of the Westport, 
Conn., Chamber of Commerce. Mr. Booth 
explains that this honor was bestowed upor 
him “presumably because of our membership 
drive, which boosted membership in the loca! 
Chamber of Commerce from 46 to 286 in one 
year.” : 
» « 


Percy T. OLpHAM has been appointed man- 
ager of special sales for By-Products Steel 
Corp., a division of Lukens Steel Co., Coates- 
ville, Pa. Born in Wheeling, West Virginia 
in September, 1890, Mr. Oldham received his 
education there. In 1912 Mr. Oldham be- 
came supervising engineer with S. Diescher 
& Sons, consulting engineers, Pittsburgh 
Pa., and in December, 1915, Mr. Oldhan 
joined Lukens Steel Co. as assistant con- 
struction engineer, serving in that capacit 

until 1925, when he was transferred to t! 

sales department as manager of flanging 
sales. He occupied this position for several 
years, later becoming 
sales work, in which he remained until 

recent appointment as manager of spe 

sales for By-Products Steel Corp. 


engaged in specia 


» « 


Lee F. ApaAms, formerly associated wit 

General Electric’s Commercial General 

partment, has been named manager of t! 
company’s newly formed Standards Depatt- 

ment. Mr. Adams will also act as assistant 

to Vice President E. O. Shreve. In his new 

capacity, he will have the responsibilit 
co-ordinating all activities pertaining to th 
development and application of standards 
throughout the G.-E. organization. His de- 
partment will also work with various | 


ky 
a IN 














\ 








ternational-Lincoln 


1S ther’s 


R 


and international associations and 
interested in standards. 
30 Mr. Adams was the recipient oi 
es H. McGraw award to electrical 
turers “in recognition of his con- 
contribution to the manufacturing 
f the electrical industry through his 
{ arduous service and his outstanding 
1ip in the co-ordination and advance- 
the standardization and simplifica- 
electrical products.” 


» « 
~ Evectric APPOINTS CHAPPLI 
ER OF NEW AUSTRALIAN COMPANY 
LincotN Exectric Co., Cleveland, 


ynnounces appointment of J M. CnHap- 
managing director of the new manu- 
i subsidiary, Lincoln Electric Com- 
Australia) Pty., Ltd., recently estab- 
at Alexandria (Sydney) Australia, 
F, Lincoln, president of the company 
tory building has been purchased to 
i for manufacture of arc welding ma- 
electrodes Mr 
le will be in charge of manufacturing, 
ind advertising of the new 
Although a to The 
ric Co., Mr. Chapple is a veteran in the 
g industry, particularly abroad. For 
Armco In- 
itional Corp., most of that trme in 
service. As welding development engi- 
e installed equipment and developed 


and accessories. 
company 


newcomer Lincoln 


ears he was associated with 
for- 





J. M. Chapple. 


les organization of the joint Armco 
Electric arc welding 
trode factory in Buenos Aires, Argen- 
His experience in this work, plus pre- 


training in every department of the 
rican Rolling Mill Co. plant at Middle- 

vn, Ohio, fits him for the organizational 
levelopmental phases of his new posi 
Mr. Chappie was born at Ashland, Wis., 


he attended grade and high schools 
rst two years of his college training 
t the University of Wisconsin. In his 
ear he transferred to Princeton Uni- 
where he graduated in 1923 
ing graduation he was city editor of 
newspaper at Ashland. From 
per work he joined the American 
Mill Co. 


was 


Joun I 


hrm ot 


CHRISTIE, on June Ist, joined the 
Handy & Harman as assistant t 
Rospert H. Leacn, who has just been elected 


vice-president in charge of production and 


research. Mr. Christie’s new position will 
Carry the title of assistant to the vice-presi 
dent 

After graduating from Yale in 1915, wit 


a Pl Mr. 


metallurgical career in 


Christie started his 
the 
the Bridgeport Brass Co. He later returned 


B. degree, 


laboratories 


to Yale for graduate work, receiving an M.S 


degree in 1917 and soon after became chief 


metallurgist in charge ot the Bridgeport 











A.W. S. Actiwities 


New York Section, A. W.S.—At the last 
meeting held June 14, in Room 502 of the 
Engineering Societies Building, 29 W. 39th 
St., New York City, the program included 
showing of U. S. Steel Corp.’s technicolor 
sound movie, “Steel—Man’s Servant.” Fol- 
lowing the movie the annual business meet- 
ing was held, including the election of of- 
ArtTHUR N. KUGLER, mechanical en- 
gineer, Applied Engineering Dept., Air Re- 














ncers 


Brass Co.'s laboratories, a post he resigned duction Sales Co., presented his own color 
to go with Handy & Harman movie of the first welded steel building to be 
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erected under the new New York Building 
Code. R. W. Bocas, of Linde Air Products 
Co., presided as chairman of the meeting. 


» « 


SAN A. W. S.— The 
regular April meeting was held on Friday 
evening, April 8th, at the Pacific Gas and 
Electric auditorium, 245 Market St., San 
Francisco. The speaker of the evening was 
L. C. Breser, welding engineer, of the Car- 
negie-Illinois Steel Corp. Mr. Bibber’s sub- 
ject was “The Experimental Background of 
Welded Design,” his talk being illustrated 
with lantern slides and motion pictures. 

K. V. Kine, of the Standard Oil Co. of 


FRANCISCO SECTION, 


California, gave an excellent report of the 
proceedings of the Regional Conference held 
at the Metals Congress and Exposition in 
Los Angeles in March. 


» « 


ANGELES Section, A. W. S.—‘Flame 
Hardening by the Oxy-Acetylene Process,” 
was the subject of a talk given at the April 
meeting of the Los Angeles Section by W. P. 
FisHer, of the Los Angeles office of the 
Linde Air Products Co. The meeting was 
held in the Commercial Club Building, Elev- 
enth St. and Broadway, in Los Angeles, on 
the evening of the 21st 


Los 








For sound OVERHEAD welds use 
TITAN MANGANESE BRONZE RODS 





7:4, 


(Trade Mark Registered) 


TITAN Manganese Bronze Welding Rods flow freely, 
readily penetrate seams and crevices and provide ex- 
tremely dense, non-porous welds. Overhead welds 
made with TITAN Manganese Bronze wil! ‘stay put.” 


TITAN Manganese Bronze is widely used because of 
its ability to lay down strong, tough welds in any posi- 
tion. There is no fuming to bother the operator or 
cause poor welds, because the exclusive TITAN Dou- 
ble Deoxidation process prevents gases from being 
absorbed from torch, atmosphere or base metal. 


Another TITAN Doubly-Deoxidized Alloy preferred 
by experienced welders is Penn Bronze—a general 
purpose, free-flowing rod, melting at 1620° F. 


Samples of these TITAN 
Welding Alloys gladly sent on request. 


Doubly-Deoxidized 
Test 


them and prove that they produce welds of defi- 
nitely greater strength and ductility. 


TITAN METAL MANUFACTURING CO. «+ 


TITAN 


Bellefonte, Pa. 


BRONZE 


vant ALLOYS 
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Another feature of the evening’s pr 
was an excellent talk on the subject “L 
Temperature Brazing,” by WM. Hamicy 
of the Los Angeles office of Air Red 
Sales Co. 

“Analysis of Welded Joints and Local 
Stressed Portions of Vessels by Polariz, 
Light,” was the title of a film presented 
Lukenweld Co., Coatesville, Pa. Th 
was the concluding feature of the pr 


» « 


NorTHERN New York Section, A. W.S 
The annual meeting was held Thursday, Ma 
19th, in the New Kenmore Hotel, A! 
N. Y. This meeting was in the natur 
social affair. Dinner, music and entertaj 
ment was the sole attraction, the member 
enjoying themselves without the usual 1 
nical “bill of fare.” 

» « 


PHILADELPHIA Section, A. W.S.—A 
spection trip through the mills of Wort 
Steel Co., Claymont, Del., was held Wednes 
day, May 18. This was a personall 
ducted educational tour of a modern plat 
mill. Members were privileged to see s 
making from raw material to finished plat 


‘oa 
> 

4 

eh 
§ 
# 


» « 


Detroit Section, A. W. S.—At its meeting 3 
May 20th, in the Colonial Room, Detroit 5 
Leland Hotel, the Section was addressed 
Apert S. Low, vice president and chi 

gineer of The Austin Co., Cleveland. Mr 
Low’s subject was “Welded Constructi 

Some Recent Industrial Buildings.” Mr 

Low has pioneered in the applicatio: 
structural welding, particularly the all-wel P 
ed rigid frame designs which convert ceilin: a 
areas to maximum plant usefulness. Mr. | ee 
described the arc welded plant whic 
Austin Co. built for the Lincoln Electri: : 
in Cleveland. Mr. Low has cooperated a 3 
tively with many building authorities in t 
United States to secure approval of wel 
in building codes. 


1 


» « 4 


Cuicaco Section, A. W.S., held its | 
meeting of the current season on May 20 q 

at the Skyline Athletic Club, 188 W. Ra 
dolph St. “Welding the Stainless Steels ; 
was the subject of the technical prograr 

E. J. Brapy, welding engineer, Hollup ( 

Chicago, and T. R. LicHTENWALTER, wel 

ing engineer, Republic Steel Corp., cover ( 
the subject very thoroughly, touching 
proper welding procedures and some 
more important metallurgical aspects 


» « 


San Joagutn VALLEY Section, A. W.5 
A feature of the April meeting of the 5a ) 
Joaquin Valley Section was an illustrat 
paper on the subject, “Alloying Elements , 
Welding Rods,” presented by T. R. WA 
THER, district manager of the Linde A 
Products Co. Dealing with one of the : 
important factors in welding, the paper wa 
of especial interest to executives and oper 
ators. The meeting was held Thursda 
evening, April 21st, at the American Leg! 
Hall, 600 “D” St., Taft Heights, wit 
CHAIRMAN B. RINTOUL presiding. 

Next on the program was an illustrat 
lecture on aerial photography, by C. Bick 














- ' f the Fairchild Aerial Survey Co. June 27-July 1, 1938 


TON Mr cklham explained some of the mys- ~ American Society for Testing Materials, 
7 ter rrounding the art of aerial photog- 260 S. Broad St., Philadelphia, Pa. 
Ction winting out the many hazards which 


Annual meeting at Chalfonte - Haddon 























ally. are art of that ‘work. iat Hall, Atlantic City, N. J. 
deol 1er een , wr: _ = ente pk June 20-22, 1938 
d by g ijcature = ” re or — Me “4 Society of C hemical Industry, 305 Wash- August 9-12, 1938 
film t - wrt ae a Ok »: % C _ ington St., Brooklyn, N. Y. American Institute of Electrical Engi- 
on vas recently released DY _ —— 0. 1 \nnual meeting in Ottawa, Ont. neers, 33 W. 39th St.. New York City. 
New York and San Francisco. Starting with Pariie Cansh aii’ . . 
} ywing and gathering of raw rubber ~— 20-34. 1938 ; tld ; angen acific Coast convention at Portland, Ore. 
from the jungles of South America, the film penny Fe - ee Engi- 
3 depicted the entire production process jG preach ett 39th St., New York ¢ ‘ty. September 27-30, 1938 
Ma through to the delivery of the finished cable Summer convention at Washington, D. C. Association of Iron and Steel Engineers, 
bany to the customer. June 20-24, 1938 Empire Building, Pittsburgh, Pa. 
of a » « American Society of Mechanical Engi- Annual convention and Iron and Steel Ex- 
tair neers, 29 W. 39th St., New York City. position in the Cleveland Public Audi- 
nbers Saw Joaquin VALLEY Section, A. W. S.- Semi-annual meeting in St. Louis, Mo. torium, Cleveland, Ohio. 
tech- With the idea of providing entertainment 
jor members and their families the San 
Joaquin Valley (Calif.) Section presented 
4 varied program at its May meeting. The 
dag session was held in Druid’s Hall, 711 Sum- 
a mer St., in Bakersfield, with 52 members 
anes- 


and guests in attendance. The meeting was 


_ under the direction of CHAIRMAN RINTOUL. . 
plate The following new officers were elected O 
Stee to serve for the ensuing year: 


toowna 


plat . . ‘ : 
Chairman: J. M. STEEN, of the Standard 


Oil Co. of California. 
Vice-Chairman: Guy D. Atmore, of Air 





eting Reduction Sales Co. 
aon [he main speaker of the evening was Jor 
ed | KILLIAN, engineer and metallurgist, of A. M. 
ii gs Castle Steel Co., Los Angeles, whose sub- 
. Mr ject was, “Stainless Steel, Its Physical Prop- 
“ a erties, Weldability, and Manufacture.” Mr. 
- Killian’s talk was splendidly given and much 
yn 


appreciated. 


weld- The entertaining and educational feature k 
r f the evening was a sound motion picture nows 
. AOW 


made by Theodore Roosevelt, Jr., recording 


ht his expedition in the “dark continent,” for that arc welding is the best method 
ic ( the at ; Eee Sa Bs - 5 
.. the American Museum of Natural History. of repairing or fabricating metals 


== The title of the picture was “Wheels Across 
int Africa,” 
elding » « 


and also the cheapest if the initial 
investment is not too high. The 
new Marquette is the answer... it 
is priced from only $155 to $225... it 


Los ANGELES, A. W. S.—“Building the 200- 
Inch Telescope” was the subject of a talk by 





s last Carr. C. S. McDowe i, U.S.N. Meeting is a quality ma- 
y 20th was held in Culbertson Hall, California In- chine built to de- 
Ran stitute of Technology, Pasadena, Calif. The . 
teels’ speaker described the Mt. Palomar telescope liver strong, dense, 
gram with the help of motion pictures and lantern ductile welds. 
Corp slides. Following McDowell's lecture the 
weld members went on a tour of inspection of the 
yvered Optics Laboratory, Machine Shop and other 
ng ol : departments. 
of the » « @ Three models at three prices . . . a size 
: and price to fit your needs. 
SAN Francisco Section, A. W. S.—Lieut. @ Oversize transformer for reserve power 
Commander C. G. McCorp, of the U. S. and steady even arc at all 15 heat stages. 
c_ Navy (Retired), was the speaker of the @ A tap for every heat, a heat stage for 

a tvening at the May 27th meeting of the San every job. ..nodials, no combinations, Every Marquette 
> ? Francisco Section, which met at the Athens no confusion. A. C. Arc Welder is 
oo rae 8 ee a in San @ Ample bi 5 ose through bottom listed by Under- 
Wat- “Industrial gag essen Actes pit “a a Seles ae 1 fully e ae d thin aes gag 
e Arr illustrated with interesting slides aod con ait ae F Searene eens 
} om photographs. The speaker was for many mance nee: abd 
fT We years in charge of physical testing and en- cuaminetion Serv. 
: gine laboratories for the Bureau of Aero- ice Marker. 
ie nautics, U. S. Navy, and has recently been Ask Your Jobber Salesman for Full Details or Write Direct to 








engaged as a consulting engineer in San 


2] MARQUETTE MFG 
t The Section has re-elected its entire slate _* ee wie “a 
strate t otheers t *rve again ji >} nective =, Gea eg « ‘ 

. s to serve again in their respective Mi : i N tLArPQO ii SY MV iN 


Ck! ir the ensuing year. 
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October 5-7, 1938 
American Society of Mechanical Engi- 
neers, 29 W. 39th St., New York City. 


Fall meeting at Providence, R. I 


October 10-14, 1938 
American Institute of Steel Construction, 
Inc., 200 Madison Ave., New York City. 
Annual meeting at French Lick Springs, 
Ind 


October 17-21, 1938 
National Metals Congress and Exposition. 
held in conjunction with American 
Welding Society, American Society for 
Metals, American Society of Mechan- 
ical Engineers, American Institute of 
Mining and Metallurgical Engineers, 
and The Wire Association. American 
Welding Society headquarters will be at 
the Book-Cadillac Hotel, Detroit, Mich. 


October 24-27, 1938 
American Mining Congress (Western 
Division)—Fifth Annual Metal Mining 
Convention and Exposition at the Am- 
bassador Hotel, Los Angeles, Calif. 


November 14-18, 1938 
American Petroleum Institute, 50 W. 50th 
St.. New York City. 
Nineteenth annual meeting at the Stevens 
Hotel, Chicago, Il. 


November 28-30, 1938 
American Institute of Electrical Engi- 
neers, 33 W. 39th St., New York City. 
Southern District meeting at Miami, Fla. 


December 5-9, 1938 
American Society of Mechanical Engi- 
neers, 29 W. 39th St., New York City. 
Annual meeting in New York City. 
December 5-10, 1938 
National Exposition of Power and Me- 
chanical Engineering will be held at 
Grand Central Palace, New York City. 








Jnrade Nows 











THe CLEVELAND TUNGSTEN Mee. Co., INC., 
has moved into a new plant at 10200 Meech 
Ave., Cleveland. This company specializes 
in manufacture of tungsten products, includ- 
ing tungsten electrodes and tungsten atomic 
welding rod. 

» « 


Tue Acme Etecrric WELDER Co. of Hunt- 
ington Park, Calif., manufacturer of resist- 
ance welding equipment, announces the ap- 
pointment of several new distributors. The 
New York area is handled by the WELDING 
ENGINEERING SALES Corp., 110 East 42nd 
St., New York City, with branches in Buf- 
falo and Syracuse. The Ropert W. Horr- 
MAN Co., 13 South Clinton St., Chicago, is 
the new distributor in the Chicago area. 
Josepu N. Moyer, 465 North 5th St., Phila- 
delphia, has been appointed distributor in 
that section. Distribution is now handled in 
Northern California by the Victor Equip- 
ment Co., 844 Folsom St., San Francisco, 
and in the Southern California territory by 
Meyer Machinery Co., 1939 Santa Fe Ave., 
Los Angeles. 
» « 


WESTINGHOUSE SPENDS $12,000,000 
To Herp “Pump PrIMInc” 
Emphasizing that “no agency alone can 
prime the business pump,” A. W. Rosert- 
son, chairman of the board of Westinghouse 
announces that Westinghouse will “do its 
share” by spending approximately $12,000,- 
000 on new buildings, new machinery and 
equipment, and other improvements and re- 
pairs in the company’s district offices, radio 
stations, and plants, of which there are 
twenty-two. That sum, approximately the 
same as that appropriated for similar projects 
in 1937, is being spent because of faith that 











The Improved “Round File” Gas Lighter 














Unrivalled econ- 
omy is provided by 
the many superior, 
exclusive design and 
construction features of 
the Improved ‘Round 
File” lighter. 


An unusually large file area 
is provided — approximately 

one square inch. The file is of 
superior quality, hardened in our 
own factory. The spark metal is of 
large diameter and the patented 
cartridge holding the metal locks ex- 
actly into position, permitting instant 
replacement. The lighters are cadmium 
plated, rustproof. 


Circulars and prices on request 


SAFETY GAS LIGHTER CO. ( :s 


Most 
Economical 





LYNN, MASS. 
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a revival of business is coming, “plu 
natural desire to do our part in effectiig 
return of prosperity and employment,” \{r 
Robertson said. 


He pointed out that, although the am 
being spent this year and last were virt 
identical, there was an important difference 
the 1937 outlay was made to keep up wit 
mounting demands on the company for jn- 
creased production, whereas this year’s ap- 
propriations are made principally on {ait 
that business conditions will improve, ay 
on the company’s desire to be ready f; 
creased production when it comes. 








Current Reviews 


RESPIRATORY HAzarps—The May, 1938, js- 
sue of the Journal of Industrial Hygiene and 
Toxicology, pages 333-350, contains an ar- 
ticle on chronic lung changes in electric arc 
welders. This article is written by the Di- 
rector of Laboratories at the Mt. Sinai Hos- 
pital, Milwaukee, Wis. A bibliograph 

the literature on this subject is included 











» « 


METAL SprRAYING HEALTH HAZARDS—T] 
modern metal-spraying process was studied 
under laboratory conditions which stimulat 
industrial operations. No matter how car 
ful or skilled the operator, it was found that 
some of the sprayed metal missed its mark 
and polluted the surrounding air. Lead, zin 
iron, brass, bronze, copper, and aluminun 
wire were sprayed and curves plotted show 
the rates at which the several metal suspe: 
sions settled out of still air. The high muz 
zle velocity of the sprayed metal makes ver 
tilation requirements for exhaust hoods un- 
usually severe. It was found very difficult 
to spray ordinary small objects even wher 
placed well back in the hood without spra 
being blown back into the face of the oper 
ator. On the other hand, it was not difficult 
to insure freedom from general pollution 
the workshop when the spraying was dor 
in a large booth or room which was we 
ventilated. It is recommended that spray-gut 
operators wear air-supplied respirators 
(Journal of Industrial Hygiene and Tox 
cology, May, 1938, pages 380-387). 


» « 


“Arc WELDING AND How To Use | 
ANNOUNCED By Hosart 

To keep in step with changes in are weld 
ing equipment, rods, and methods, a 340-pag 
book has just been brought out by Hobart 
Brothers Co., Troy, Ohio. The new editio 
has 320 illustrations, and is written in th 
simplest of language. It is said to be helpfu 
for the beginner as well as the experience 
man using welding. The book is divided int 
six logically arranged sections, briefly de- 
scribed as follows: 


Part 1—GeENERAL INFORMATION—This se 
tion takes up the development of electr 
arc welding and other subjects, su 
the various applications or uses 
ability of metals—various types of 


and welds—welding rods—standar 








wth of welds—welding speeds and 














int of about 800 deg. C. 



































ir 
a s, etc. 
' 2—PracticaAL WELDING LEssons— 
; section contains specific instructions 
ts the beginner in arc welding, arranged 
ly , series of lessons in non-technical form, 
ly understood, and very valuable to 
me interested in teaching himself to 
me an operator. 
hs P 3—CarsBon Arc WELDING AND CutT- 
4 —Comprehensive information on the 
" ous uses of the carbon arc welding 
cess with special emphasis on the sub- 
t of welding copper, using the “long 
’ principle. 
Part 4—INSTRUCTIONS FOR WELDING OTHER 
VMerats—Inecludes information and_ in- 
tructions for the welding of other metals, 
sides steel, such as cast-iron, aluminum, 
| tainless steels, etc. 
is- 
nd Part 5—SpeciAL INFoRMATION—Especially 
"i teresting to engineers, designers, super- 
re visors, etc., with its discussion of standard 
yi. teel shapes, welding symbols, sheet steel 
s gauges, wire gauges, physical properties 
' elements and metals, weights of alloys 
ind metals and other special data. 
Part 6—MopeERN WeE.tDING EouripMENT—A 
brief description and discussion of Hobart 
40-Volt electric arc welding equipment. 
‘he 
ied » « 
re- , ‘ . i ioi ; 
hat WELDING OF STEBL StTRUCTURES—Report of OUND, tight, permanent joints, hun 
rk Welding Panel, Steel Structures Re- dreds of them at a time, neat in appear- 
K nl . ° ‘ : eee re i 
la search Committee, Department of Scientific ance and at a cost per joint of only a 
Sas and Industrial Research, Great Britain. 326 small f ti f t—that’s th 
a pp. Obtainable from the British Library of —— —_ OF 8 CONL—THAT S the way 
i Information, 270 Madison Ave., New York the Queen City Steel Treating Co., of 
_ City. Price, $1.75 (paper cover) Cinc.nnati brazes parts for the White 
en- fg. Co., Peoria, Il. 
un 
sul A conveyor carries hundreds of units, 
hen Recent Patents each with its insert of SIL-FOS in 
= place, into an electric furnace where, 
se 
vult at a temperature of 1300°F SIL-FOS, 
1 ¢ MetTHopD OF WELDING A JOINT with the aid of Handy Flux, flows freely 
es 2,113,937. Russet. Franks, Niagara Falls, throughout the joints and diffuses into 
a 7 # assigned to Union Carbide & Carbon {bove: The two parts to be joined, the metals. The result is a lasting bond, 
Su Corp., N. Y. Filed June 6, 1935. Relates to with — insert. SIL-FOS — eae x 
ors : : ; Ee be supplied i ari . u 
A 4 method of welding sections of ferritic ph oon ak ef Ce ee strong as the metal joined, neat nee ap 
= chromium steel containing about 2% to 30% pearance, with no finishing operations 
‘+hromium and up to about 0.5% carbon. Em- Below: The finished piece—a clean or expense required 
ploys a weld filler material which contains an jp —~ rn “es 
about 0.5% to 2.5% of at least one metal of TRY SIL-FOS yourself—note how, 
Se ee. eee molyb- at 1300°F, it makes sound joints. The 
lenum, and columbium. The columbium ; f 
! serves to prevent the existence in the filler ow temperature and small amount o 
eld- metal of any substantial amount of unstable alloy required Save money and speed 
age arbides ‘ : 
her! arbides. up production. Consider, too, the ad- 
tion » « vantages SIL-FOS offers on medium 
he ‘. 
the and small parts production. Perhaps 
pru . r . ° 
ied es WELDING ALLOY ae SIL-FOS and volume brazing is the 
= -,114,781. Hans Kanz, Zurich-Albisrieden, neial “« to hand t 
- Switzerland. Filed Dec. 10, 1935. A metal- es ee ere 
al ic rod for welding brass and similar alloys producing. Send us details of your prob- 
which — a high content of zinc and a com- lems—we'll be glad to offer recommen- 
ec- paratively low melting point. The rod com- : : 
selene SEES on hae ee dations. Write for BULLETIN 56-W. 
tri 24-42% copper, 0.25 to 20% nickel 
as cobalt, and 38 to 75.75% zinc. The rod 
| d- sily mechanically worked and is alleged 
nt ike strong, tough joints. It has a melt 
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Shade Shade Shade Snade 
Number Number Number Number 
14 12 10 8 


Shade Shade Shade Shade 
Number Number Number Number 
6 5 4 3 


FOR ALL TYPES OF WELDING 


From Shades Nos. 14, 12 and 10, for high amperage Electric Arc Welding 
and Atomic Hydrogen Welding, to Shade No. 3, for work involving low 
temperatures, there is a Willson-Weld Glass to meet your individual re- 


quirements. 


It is accurately graded for density of shade and thickness as set forth in exist- 
ing United States Federal Specifications. Consult your Willson Distributor. 


Make no 
Sp ecify 


mistake . . « 
Willson-Weld 
Glass for helmets, hand- 
shields and welding gog- 
gles. 
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PorTABLE Device ror ENp WELDING 


2,115,707. Joun D. Crecca, United States, 
Navy, and SaAmuet S. Scort, St. Albans, 
N. Y. Filed Jan. 13, 1934. A device for elec- 
trically welding the ends of elongated pieces 
of metal, such as studs, bolts, screws, and 
the like to pieces of metal. The device com- 
prises a supporting structure, an electrode 
holder, a carrier for the electrode holder 
which positions the holder at a distance from 
a piece of work equal to the length of the 
desired arc between an electrode in the 
holder and the work, and automatic means 
to bring the electrode into contact with the 
work. 
» « 


Wetpinc Torcu DEVICE 
2,116,352. Ropert J. Kent, Bayside, N. Y., 
assigned to Union Carbide and Carbon 
Corp., N. Y. Filed July 13, 1932. A torch 
which has valves for gas passage close to 
one end, and so designed that the gas sup- 
plying means may be coupled at will to either 
end of the handle. The device has a nozzle 
supporting member adapted to be coupled 
at either end of the handle. Such an arrange- 
ment permits the gas valves to be either at 
the forward end or rear end depending on 
the work to be done. 

» « 

Pree WELDING METHOD AND APPARATUS 
2,116,405. Grorce E. Mirrrecp, Youngstown, 
Ohio, assigned to The Youngstown Sheet 
& Tube Co., Youngstown, Ohio. Filed Nov. 
15, 1935. Forms a pipe blank having a longi- 
tudinal seam cleft, passes electric current 
across this cleft and presses the edges of 
the cleft together to weld them. Previous 
to the actual welding operation, a cut-out is 
formed in one end of the blank at a point 
spaced from the cleft in order to limit the 
current flowing around the body of the blank 
adjacent to that end. 


PorTABLE WELDING UNIT 


2,116,870. Harry E. RockereLLer, New 
York, N. Y., and Joun M. HAcsineG, Bloom- 
field, N. J., assigned to Union Carbide & 
Carbon Corp., N. Y. Filed Dec. 6, 1933. 
Relates to an improved manually-operable 
welding apparatus having an independent 
unit for insuring effective and adequate pre- 
heating of the work irrespective of the move- 
ment of the welding element relative to the 
work. The heating unit is arranged to pre- 
cede the torch on a portable carriage. 














“For GREATER SAFETY” is the name of 





circular (No. 323) issued by Lewis-Shepar 
Co., 280 Walnut St., Watertown, M 4 
manufacturers of material-handling equip E 


ment. The circular shows many ways 


troducing safety in indoor transportati é - 
materials. In a recent survey, held in co; é: 
junction with a major insurance compar 
Lewis-Shepard ergineers found that ther : 
were too many accidents of a minor natur te 
such as jammed fingers, toes, back spr ’ 

and the like. The safety folder shows 

Lewis-Shepard Equipment will help to 

inate injuries. ’ - 


» « 


PRESSURE REGULATOR BULLETIN—A we 
lustrated and comprehensive 26-page bulleti mz, 
covering pressure regulators has just bee: 

issued by the Welding Equipment Divis 

of Victor Equipment Co., 844 F 
San Francisco, Calif. 


4 


olson 


This bulletin contains three-color pictures 
of cut-open single and two-stage Victor r 
ulators; presents full details in regard 
regulator design, construction and workit 
principles, as well as flow charts showing per 
minute delivery volume of various Vict 
regulator models over their complete deli; 
ery pressure ranges. Six photographic r 
productions illustrate principal regulato: 
maintenance procedures. 


An ingenious tal 
ulation sheet, folding out of the bulletin, 
lines comparative facts pertaining to reg 
lator sizes, weights, delivery volumes, pr 
sure ranges, diaphragm diameters, gaug 
types and diameters and the gases for whi 
they are designed. The Victor Equipm 
Co. states that the supply of this particular 
edition is limited. 
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